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INTRODUCTION 


1, Foreword 

Since the end of World War II and despite the civil dis- 
turbances of the years 1944-1949, the people of Greece have made 
remarkable progress in reconstruction of their destroyed facilities. 
First emphasis was placed on the restoration of vital transporta- 
tion, that is, railroads, highways, and ports. Second priority 
was given to the development of land and water resources in con- 
tinuation of a reclamation program on which an impressive start 
had already been made prior to the war, 

Greece is located in one of the most strategic areas of 
the world so that a desproportionate part of the national income 
has had to be spent on defense, In spite of the great sacrifices 
which this continual vigilance has entailed, many measures have 
been undertaken by the authorities to advance the welfare and 
culture of the people and they are persevering in their work of 
rehabilitation, reconstruction and development in the numerous 
fields which were neglected owing to war conditions, 

The almost continuous state of war between the ycars 1939 


and 1949 czused severe food shortages and losses of well-cstablish- 


ed markets tor agricultural products such as tobacco, raisins and 
citrus, the export of which was formerly one of the main-stays of 
the economy of Greece. The severe dislocations caused by these 


conditions have reguired extensive economic assistance in the form 
of food imports mostly from the United States. 

The imports during the past two years are an indication > 
of the magnitude of this assistance, During the fiscal ysar 
ending June 195 Lg the aid extended to Greece by the United States 
for imports of food amounted to $89,000,000, while for fiscal year 
1952, it amounted to $69,000,000, Imports of food on approximately 
the same scale will have to continuc as long as agricultural 
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t Ale E are er lenbueavy J = tS - 6 my be 7 ene A ee mente “wa 
modest dict. As the only method by which these imports can be 


reduced is through an increase in agricultural production, land 
reclamation has been one of the primary features of the reconstrud- 


tion program of the Kingdom of Greece, 

A second primary need of thc nation is electric power for 
domestic, municipal and industrial purposes, The present per 
capita consumption of clectricity in Greece is far below that used 
in most other small countries, Construction of a series of hydro 
electric and thermal-clectric power plants as proposed by the 
Public Power Corporation Will help offset the present acute power 
shortages however, it is expected that within a few years the 
growth of demand for clectric cnergy will far cxeced the capacity 


of the plants now being constructed, and additional generating 
facilities will be urgently necdud,. The Megdova project is a 
miltipurpose development which could help satisfy the over-growing 
ncecd for both electric power and irrigated land, 

The Megdova River basin and the Karditsa plain are located 
in Central Gr.:cce about 110 km west of the port town of Volos. 
The recommended plan contained in this Preliminary Report contem- 
plates the transbasin diversion of water from the Megdova River to 
the Karditsa plain for irrigation end for the development of hydro 
electric power, The average annual value of agricultural produc- 
tion in the selected irrigation arca can be increased immediately 
from a prescnt valuc of 31.4 billion Dr to 71 billion Dr through 
increased yiclds resulting from irrigation. The value of farm 
products can be further increased over a period of years through 
improved farming practices and better cropping patterns to 114 
billion Dr. In addition, an estimated 203,000,000 kwh of primary 
clectric powcr and 26,000,000 kwh of secondary power having a 
combined value of 64,000 billion Dr could be produced annually. 


The estimated project investment cost allocated to irrigation is 
70,300 million Dr, and the project investment cost allocated to 
power is 196,800 million Dr, making a total project investment 
cost of 267,100 million Dr including interest during construction, 
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Ministers of Coordination, Finance and Public Works, retained the 
Knappen Tippetts Abbett Engineering Company of New York to prepare 
a preliminary report o; the development of the Megdova River for 
irrigation of the Karditsa plain.and for the genération of hydro= 
electric energy. The proposal of the company for preparation of 
the report was consid.red satisfactory by the Council of Public 


Works by virtuc of order No, +27 dated March 8, 1952, following 


which the presont agreement was ent ured into. 

From April 1952 to S.ptember 1952 basic data needed to 
Supplement the information furnished by the Service of Hydreulic 
Works of the Ministry ef Public works were collected in the field 
by a group composed of an agrononist, an irrigation engineer, a 
geologist, a soils engineer, a hyGrologist, an agricultural 
economist and assistants, Surveys and subsurface investigations 
were mado where needed to supplement existing maps and to obtain 
information on the foundetions for structures. 

In the office the ficld data collected were analyzed and 
formed the basis for comparative studivs of various plens for the 
utilization of tho agricultural and hydroelectric power resources 
of the Megdova River basin and the Karditsa plain, These studies 
led to the selection of a practicable and cconomical plan of 
development to meet the needs of the region and of the country. 

The recommended plan for development of the Megdova River 
‘presented in this preliminary report, includes estimates of project 
costs and carnings, a construction program, an cdministrative and 
financial program, and an analysis of the effeet of the development 


on the local, regional end national economies. 


3. Previous Reports 

Two reports on the development of the Megdova River are 
availabics the first report was written in 1929 by Louis Senn; in 
1932 another report was prepared by Me Syrekos, Ministry of Agri- 


culture. 
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The Senn paper is titled "Rapport Concernant 1! 
tion des Baux de la Riviere Megdova on Vue de l'Aarrosage de 
la Plaine de Karditsa ot de Creation de Forces Motrices Hy- 
drauliques", This short report is of a reconnaissance nature, 
On the basis of average annual precept te taon it was estimated 
that a continuous discharge of 34 m°/see could be developed 
by a reservoir of 110,000,000 m3 capacity. The water would 
be diverted to the Karditsa plain by means of a 6,4=-km tunnel 
which would terminate in penstocks having a gross head of 
about 610 meters, About 100,000 str of lend in the Karditsa 
plain would be irrigated. 

The Syrakos (Ministry) report is titled "Irrigation of 
the Karditsa Area from a Storage Rosurvoir on Megdova River', 
This paper enlarges on the Senn Report and proposes a shorter 
diversion tunnel route, It is estimated that the average 
annual yicld of the Megdova rnd Karitsiotis Rivers is about 
140 pad aen m’, of which 100 million m?, or an average of 
3.2 m/sec, would be eveilnable for irrigetion and power cach 
Yours “Fhe. atrapgeiton of about 100,0CO str annually is con- 
temploted, The Ministry report proposes the construction of 
a concrete gravity dam at the Kakavakia dam site (Plato II-1). 
The dam, 70 meters high, would back up woter so that it could 
be diverted through a tunnel about 2 km long with a maximum 
discharge capacity of 7 m?/see, The inlet portal would be 
located in a tributary arm of the enstiern Megdova gorge, and 
the tunnel would extend to an outlet portal, situctcd) in “the 
Karabalis gorge below Kastania whence weter woulda flow down 
the Kerabslis torrent to the Karditsa plein. It was suggested 
that the water could be used for senoration of hydrocloctric 
power if 3 or 4 km of enncl were constructed from the tunnel 
outlet to a mountsin sacdle near Kastmia wherc, utilizing a 
power drop of 350 m, 24,000 HP plant could be installed to 
generate clectricity during the six summer months, Other 
power drops could be obtaincd further donwstream by rediverte 
ing the water at strategic places to gain the neccessary fall. 


In addition, three reports dealing with flvod control and 


drainage in the Karditsa plain and adjacent areas have been sub- 


mitted to the Greek Ministry of Public Works. 


The first known es the Nobile Report, was prepared by 
an Italian engincer in 1913. This report recommended control 
of flooding from the Pencos River by means of levees, and 
protection of the plains from tributary streams by means of 
inturevpting canels and chennel improvements. 

The sceond report, preparcd in 1921 by Sir John Jackson, 
recommends the control of flooding from tributary streems 
construction of resurvoirs on their headwaters; the water 
impounded would be used for irrigation and development of 
hydroclcetric energy. Flooding of the Pencos River would 
controlled by levees and channel improvements, 

The third report, prepared by Sir Murdoch Macdonald 
1931, conforms in general with the Nobile report and goes 
into more detail on the location and scope of the proposed 
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channel improvements, and collector and interceptor drains. 
This report has formed the basis for much of the flood control 
and drainage work completed to date, 


4, Acknowledgements 
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Director of the Agricultural service in the Karditsa Nomos, 
A. Vayakos, Director of the Union of Agricultural Cooperatives at 
Karditsa, G. Lambiris, Direotor of the Service of Mechanical Cul- 
tivation, C. Ayanoglou, Nomos Engineer and A. Halkiopoulos, Technic- 
al Director of the Agricultural Bank of Karditsa and B,. Plastiras, 
Director of Karditsa Electric Power Company, were especially help=- 
ful. Many other provincials, trade associetions and fariners were 
interviewed during the course of the field investigations and the 
data, estimates snd opinions received from these individuals were 
valuable and contributed in a large measure to the progress of t*e 
studies. Only space limitations prevent a complete Listing 
together with appropriate acknowledgements and expressions of 


appreciation. 
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CHAPTER IT 


GENERAL DESCRIPTION OF THE ARSA 


Brief general descriptions of the location, physiography , 


geology, natural resources and economic conditions in the Megdova 


River basin and the Karditsa plain are presented in this Chapter. 
More a@ctailed description of these featurcs may be found in 
Chapters III, IV and V. 

The Megdova project, which contemplates the transbasin 
diversion of the Megdova River, is coneerned with two separate 
arcas, the first being the Mevgdova River basin which is the source 
of water for irrigation and for hydrovlectric power and the second 
boing the Karditsa plain, where the irrigation water “nd a part 


of the cleetric cnergy will bu used. 


1, boOCAtIOn 

The Megdova River rises in the Agrafa Mountains which form 
a part of the Pindos mountain range of central Greece, The upper 
river flows in a south.rly direction following the trough of the 
uplend vallcy called the Nevropolis plain, which is terraced into 
the casterly slopes of the Agrafa Mountains. About 2 km below 
the confluence of the Karitsiotis River, the Mcgdova River onters 
a gorge which cuts through the agrafa Mountains, Bclow the gorge 
the Megdova River swings westurly to dischorge into the Achcloos 
River which cmptics into the Icnian Sea, This report contemplates 
the storage and diversion of the hvadwaters of the Mepdova River. 
The upper basin with a drainage arca of 147 an” includes the 
Nevropolis plain mentioned above, The principal geographic features 


of the arca arc shown on Plate TI-l. 


2. Physiography 
Two topographic zones are traversed by the Mugdova River 


in its course through the upper watershed, The headwaters arco in 
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the rivor branches into many short, stecp tributaries which are 
gencrally incised deeply into the Limestone formation comprising 
the mountainous portion of the wat rshed. The second zonc consists 
of the Nevropolis plain which is a pbenchlike trough into which the 
upper tributarics collcect to form the Meedova River, The Nevropo- 
lis plain is bordered by the mountains to the west and a rim of 
low hills (Ithome hills) to the casts its grcatest width is about 
2 km, The plain slopes gontly to the south, becoming erodually 
narrower until it ends at the decp gorge downstream of the Kari- 
tsiotis River confluence, 

The land areas suitable for irrigation and improvement arc 
Located in the Karditsa plein that begins a few kilometers cast 


of the Nevropolis plain and is about 600 meters lower in elevation 
than the latter. The Ithome hills, that form the low ridge between 
Meedova River and the Karditsa plein, mark the casterly divide of 


the Megdova drainage basin. 

The Megdova River basin and the Kerditsa plain, and their 
position in relation to the political subdivisions of “cuntrad 
Grocee, are shown on Plate II-l. 

The Karditsa plain dovs not have fixed geographical 
boundarics, but is known Locally os that part of the Thessaly 
plains that surround the town of Karditsa. In this report the 
Karditsa plain is considered to be the trianeular area of about 
600,000 str bordered by the Penvos River on the north, the Sofa- 
aitis River on the usst and the foothills of the Agrafa Mountains 
on the southwest. The plain c.msists of a broad expanse of smooth, 
gently sloping fertile land devotud principally to cultivation of 
small grain and sesame; limited amounts of ficld crops such as 
corn, cotton and tobacco are also cutlivatcd,. 

A large part of the aren suffers from high groundwater 
conditions caused by flooding from tributary streams, artesiar 
flow from arcasat higher vlevetions, end ponding of wintvr rain- 
fall. Many shallow depressions have been formed in the plnins 
during flood scasons by intermittent moanduring struams. 
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3. 


A variety of scdimentary rock types ranging in age from 


the Mesozoic to the Reeent are represented in the Moegdova basin 
(sco Plate II-2) and the Kearditsn plain, The older formations 
consist of compactly bedded Mesozoic limestones interbedded with 
thin layers of hornstone and argillaceous shale. Interfolded with 


and overlying the limestone unconformably is the Focene flysh 
consisting of alternate thin layers of argillaccous shales and 
sandy shales, interbedded with thick layers of compact quartzite 
sandstone, Overlying the flysh stratigraphically are the Recent 
scdimentary deposits of clay, silt sand and gravels. 

The high mounts:ins comprising the western portion of the 
driinage basin are predominntely Limestone while the lower slopes 
and foothills ard. predaminatcly Tlyshs. The flat area, of the 
carditsa plein consists of Reeent alluvial deposits of unknown 
depth, 

The formetions of the Megdova region have been subjectcud 
te teetonie movencnts wiich oveount four tho highly folded and 
Paulie. Choarieusr or the rock. “The ten is -sebualiy a southoastcrn 
eXtension of the Alpine mountain system of south-central Europe. 

While carthquakes of strong intensity have been recorded, 
ocensionsl carthquakes of mild to medium intensity have been 


4 25 
rovorted, 


+. Groundwater 

Prior to the construction of existing levees ane drainage 
cansls, most. of the Keorditss plain wes .scriously offceted by hich 
groundwater conditions caused by flooding from the Peneos River 
and other striams, Although thesc adverse adraincge conditions are 
Ceoie COrrectcd 2m prene mousure: ‘by the «looe: convrok ond drsitioee 
prorram of the Ministry of Public Works, large parts of the plain 
are still affected by excessive moisturo particularly during the 
Winter and sprang, 

There are no large springs in the plain, although a few 
pocdeyicld artesian wells are found, principally betwccn Karditsa 
and the Pencos River. While grouniwater aquifers underline most of 


Sanitized - Approved For Release : CIA-RDP83-00423R001300290001-5 


CPYRGHT 


the plain, many of the deep wells yicld water in quanti 
ficicnt only for domestic usc. AS dcseribed in Chapter III, 
moderate amounts of irrigation water are obtainsble in certain 
parts of the plain by pumping from shsllow wells or dreins. 


5. Natural Resources 

Lands The Karditss» pis: n hes a gross éres of about 
600,000 str devoted in large pert to the frrming of wheet and small 
frain, With the oxcuption of about 6,000 str which «arc irrigated 
from artesian sourcos, or by pumping from streoms nnd wells, 
plein is dry-farmed, From a ropional standpoint, the Karditsa 
plain may be considvured to be a subdivision of the northern scc- 
tion of the extensive ‘ind fertile Thessaly plain, which it 
resembles in climate, tcporrephy end agriculture, West of the 
Karditsa plain, the foothill lends are utilized for dry frrming 
and grazing while the mountainous region receives high prcecipita- 
tion and is suiteble for the crowing of forest procucts. 

Mincrel: The ree ion bs ¢aviareliy Teexing in mineral re- 
sources, There are indicetions of lignite, munfancse, Ccpper, 
chromite and natural gas; however, the extent snd workability of 
these deposits is not known, 

Vetere The annual pr: cipitation, vsrics from bout 1, 850 
mn in the Megdova besin to 750 mm in the Kardits« plein. Ground 
watcr surveys conducted by the Associated Drilling Supply Company 
of London show that a pert of the ,lsin is undorlein by dcep 
aquifers with indication of other equifcrs at shellower depths.’ 
artesian waters are found in the ;l*ins, principally near Lazcrina 
and Megali Polinna. Several small springs are found «Longe the 
edge CL the plein ce tho foothills, The averare flow of the 
Megdova River is 8.6 m 3/ sce; wide varintions in monthly dischrges 


eceur, the mean monthly flow for Aurust being Dees m>/sve nye ey 
m?/see for December. Hydroelectric power is developable by utilize 


ing the 600-m drop in olevation between the Nevropolis plain and 
the Karditsa plein. 
Popul-tion: Based on estimtes dus pyed- fren the1954 


ecnsus, the combined population of the Karditsa plain is about 
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70,000 “pe i 
villages while the remainder of 15,500 live in Karditsa, Practical] 
ly all of the residents derive their livelihood directly from the 
soil or from processing and marketing agricultural products. 
Excluding the residents of Karditsa, part of whom are not engaged 
in agriculture, there are appro.cimately 9 str of arable land per 
farm inhabitant in the plein. 

The local inhabitants are, in general, cooperative but 
not overly industrious, The mode of life is simple; many old 
-eustoms and modes of dress have been retained. The principal food 
is bread and pulses. The isolation of the area has resulted in 
generally poor educational facilities and in lack of improvement 
in housing and sanitary concitions. Being principally grain 
farmers, the people have consiferable spare time for weaving and 
other small cnterpris¢s, Nevertheless, in general, the farmers 
have sufficient land to support themselves and their families and 


a better-than-uveragse standard of living as compar- 


appear to have 
ed with other rural eress in Greece, 


TI-5 
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CLIMATOLOGY AND HYDROLOGY 
CLIMATOLOGIC DATA 


1. Climatologic Stations 

In Table III-1 are listed stations in the Megdova River basin, 
Karditsa plain, and surrounding region at which precipitation and 
temperature are measured. The stations are operated by the 
Ministries of Public Works, Agriculture and Air. As indicated in 
the table, the majority of the stations record precipitation only. 


2. Records 

As can be seen from an examination of Plates III-1 and 
ITI-3 .and Table III-1, records of temperature and precipitation 
in and adjacent to the Megdova River basin are inadequate both as 
to distribution and length of record to define closely the local 
variations in the climatic fextures of the basin. Both the pre- 
cipitation and temperature vary markedly with differences in 
altitude and exposure. As many of the available records are for 
stations located in relatively low-lying sheltered valleys, only 
approximate determinations can be made of areal precipitation and 


temperature which, however, are generally sufficiently accurate 


for the purposes of this report. 


3. Precipitation 

Avorage annual precipitation: The Pindos mountain region, 
in which the Mcgdova River basin is located, receives more preci- 
pitation than any other part of Greece. In order to estimate the 
average annual precipitation on the Megdova River basin, the 
records of all stations in the region including the entire Acheloos 
River basin and surrounding areca, wore studied. Precipitation- 
altitude relations were plotted as shown on Plate III-2 for water 
years 1936 through 1939, the period during which the maximum 
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TAELE ITI-1 


SUIYMERY OF CLIMATIC PECORTE IM Abc 
TO THE MEGIOVA TRATNECT 


Puan 4 


Precipitation Toemncreature 


Station Station 


lev. 
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TLBIE TIT-1 (Continucd) 


SUIMLFY OF CLIMTIC PRCOTDS IN END AT TACENT 
TO THE MECDOV, DPATUSGR BASIN 
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meant the year naan vA September 1 and ending August 31). From 
the precipitation-altitude relations with geographical position 
and exposure taken into account and with adjustment for long-term 
trends as given in Table III-l1, the isohyetal map on Plate III-3 
as drawn; these isohyetal lines were then transferred to Plate 
Iif-1l. From the latter plate, the average annual basin preci- 
pitation was determined as follows: 

Average annual 


Basin Drainage Area basin precipitation 
(km2 ) (mm ) 


Karitsiotis River 53 2157 


Megdova River above 
Karitsiotis confluence gu. 1764 


Megdova River below 
Karitsiotis confluence +7 1930 


These estimates of basin precipitiution are bolieved to be 
conservative for two reasons: (1) Precipitation-gage observers 
are not properly instructed regarding mensurement of precipitation 
in the form of snows inasmuch as a 1lirge proportion of the pre- 


cipitation particularly at the higher altitudes is in this form, 
much of the snowfall is lost and v-lues that are too low are 
obtained. (2) Consideration of basin runoff and loss, as dis- 
cussed later in this chapter, indicate that the abovecstimate of 


basin precipitation is low. 

Seasonal distribution: The Megdova River basin and the 
Thessaly plains have a typical Mediterranean climate with a 
distinct rainy season occurring during the winter. The months of 
November, December and January have the greatest precipitation at 
most stations as shown in Table III-2, The summers are dry except 
for occasional heavy showers accompanying thunderstorms in the 
higher mountains. These summer showers are local in character 
and occasionally cause floods on small torrents; however, they 


raroly cause flooding in the main river channel. 


4,  Tomperature Records 
Records of monthly temperature are available for five 
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in Table III-l. The monthly temperxtures at the proposed Nevro- 
polis reservoir were estimated from the tempernrture-altitude 
relations shown in Plate III-4+. Table III-3 shows the average 
monthly and annual temperature for Trikala, Arta, Ioannina, 
Konitsa, Messolonghion and Nevropolis reservoir adjusted to the 
period 1894 to 1929, 


TABLE ITI-2 
MEAN MONTHLY PRECIPITATION 
(millimeters ) 


Period of 1902-11, 1935-43 ; 
records 1943-51 99-15 1932-1951 


A A RRS 


of 


Month Total % a g Total % 


January 92 258 
Fobrunry 7a f 182 
March 68 5 119 
April L.6 

May LO 

June 36 

July BG 

August ii 

September 48 

October ~ 85 

November (a 

December 113 

Annual 100% 1638 


HS 
FrmoR FOUNH O 


5. Evaporation 

No evaporation records have been kept for any location in the 
Megdova River basin or adjacent arouse “Chere aro (con, woars: or: 
evaporation records, however, for the period 1932 through 1942 at 
Lake Marathon near Athens. From this record the water-surface 
evaporation at the Nevropolis reservoir was estimated using the 
correlation between tomperature and evaporation shown in Plate 
III-5. The estimated monthly and annual evaporation rates at 


Nevropolis reservoir are given in Table III-4, 


III-5 
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TABLE IIT-3 
AVFRAGR MONTHLY 25 ANNUAI TPMPEPSTURF IN 
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6, Groundwater 

Drainage conditions: Greundwater is high threughout most 
of the nlain due to the lack of channel maintenrnee and drainage 
frcilitics., Pricr to the installation of the existing flood 
control and dreinagc systems, a Jearee vortion of the lcewer plain 
noar the Pencos River WAS SWaMDy y rendering it ontirecly uscless 
for cultivetion. 

The Knavpen Tinnetts Abbett Engineering Company measurcd 


im 
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the depth to water in 67 shallow wells throurhout the Karditsa 


plain between Sofaditis and the Peneos Piver with results as riven 


in Tebles III-5 and 6 and Plate Kile eee 


TABLE II1-9 


GROUNDWATER OBSPIVATIONS - MAY 1952 
KARDITSA PLAIN 


Tepth 
Location elev, of to 
ery Surrace water 
SEA Atari ee ae 
Artcsianon 96,00 1,60 
Artesianon 99,00 
Ayios Theodoros 100,00 
Ayios Theodoros 105.00 
Ayios Theodoros 104,50 
Ayiopi¢hi 12h ,00 
raouti 115,00 
Fanari 96.00 
Fanari (Komylos) 95.50 
Ftelonoula 114.50 
Franro 125,00 
Georrhikon 122.00 
Ccorghikon 122300 
Georghikon 125,00 
Gorrovitcs a8,50 
Gorgovites 97,00 
Kalyvakia a ,OO 
Kalyvakia ok. 00 
Kanalia (Lasda) 98.00 
Kanalia (Lasda) 105,00 
Kanalia (Lasda) 103.50 
Karditsa 102,00 
Karditsa 105,00 
Karditsa 110,00 
Karditsa 104.00 
Karditsomaroula 95.00 
Karditsomaroula 93,00 
Karditsomaroula 93,50 
Karpohnori 110,00 
Kasnesi 128,00 
Kasnesi-Magoula 118,00 
Koumades 104,00 
Kourtesi 101 .0O 
Kria Vrissi 141,00 
Makrihori ou ,00 
Makrihori 92.00 
Markou a5 .00 
Markou 95,00 
Markou 94.00 
Markau 


ai 
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KARDITCA PLAIN 


foproxirate 
Location elev. of 

er, surface water 
Mataranga 101,00 2250 
Mataranga 100,00 1,50 
Metropelis 147,00 4.00 
Metropolis 132,00 yecee 
Mirous 97.00 2,00 
Mirous 95,00 1,80 
Mirous 94.00 2,00 
Mirous 98,50 1.80 
Palomas 1,0C 2.20 
Palamas C 1.90 
Palamas 1.70 
Palioklissi 3,0C eye 
Palioklissi a, 1.90 
Palioklissi ; digi 
Palioklissi 
Palioklissi 
Palioklissi 
Palioklissi 
Pradaska 
Pyrros Kierion 
Pyrgos Kicrion 
Rousa 
Rizovouni 
Sofades 
Sefades 
Xyroneri 
Xyroneri 


“NOTE: For location of wells, see Plate lll-5. 
TABLE TT1-6 


GPOUNDWATFR CONDITIONS 
KAFLTITSA PLAIN 


Approx, depth 
below ground surface 


(1000 str) 


21 ‘ 3 
237 40 
235 39 
107 18 


Pereent of 


fan 
\rea 
: ._plain area 


600 100 


cee ee es ee. 
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water suitable for irrirsstion but cnly in limited volumes, Most 
of tye snrines are located in the seuthoern nerticn of tee niain at 
the eontact between the flysh and limestone cf the mountains and 
the alluvium of the ninin, 

Very few dur wells cxist in the slain but elmest every 
family has a driven well with hand pumn for domestic water sunply. 
About 120 driven wells in the area are cquinned with 2 to 3 inch 


numps and yicld 20 te 50 m3 /nr. Tie COT Are Ler rated by uns 


ing from wells, sprinrs and streams decs not excecd 6000 str in 
the Karditsa plain. & groundwater survey, which included the 
Karditsa nlain, was mede in 1950 by the Asseciatcd Prilling and 
Sunply Comnany, Ltd. of Londen for the Ministry of Agriculture, 
The results of the survey are describe? in "Rexnert on tec Survey 
and Exnicration of Underground Water FResourecs in the Western 
Thessaly Plain Arena" (in two Volurecs)., The renort includes the 
results of exnioratoery drillin: -na ¢eonhysicr] investirations. 
Tabulations and maps of cxistins wells terether with Joentions, 
denths, yields, head and other sertincnt data «re ineludced, 

In general, the renort concludes thet rroundwater supnlics 
could be develoved by deen wells in certnin selected areas in the 
north nart of the Karditsa plains however, the south and cast arts 
between Karditsa and Palamsas do net annear favorable for devclon- 
Ment. Within the sclectcod ress that could be develocned, the 
yiclds for a 6 to @ inch diametcr well 150 m deep is estimated at 
about 35 m/nr, 

The Ministry of Arrieculture has undertaken a well drilling 
prorram in the arca but accurate records of yields are not yet 
available. 

It is known that limitcd ameunts of weter for irrigation 
will be obtainnble at shallow denths frem drains, natural streams 
and shallow wells, and that the yiclds from these scureecs will he 
strengthened by irriration losses from the sclceted irriration 
area, The actual amount ebtainable from lew-lift nurming sourecs 
ean be determined only after the rceemmended irriration vraject 
torether with the current drainage nrogram of the Ministry of 
Public Werks gsocs into oncration anc after the ultimate effects of 
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the reclamation werks become evident. However, in order to in- 
dicate the amount of witer which micht be available by numping 
from drains, sneliow wells ana leer] streams, an cstimate on the 
basis ef recharge by rrecinitntion was mide, This cstimate in- 
dteates that 2bout 47 million m> would be evnilable from shallew 


wells and denins, and an additionel 18 miliion ne of water would 


bo available from recovery cf the irrigrtion losses. This sun- 
ploemental water eculd be uscd to irrigate abcut 71,000 str autor 
the teteal of 530,000 net irrigable str or about 13 nercent of the 


net irrieable area in tne Karditsa viain,. 


7, Physicenl Characteristics of the prainare _basin 
The drainaree basin uncer consideration is that of the Mer- 
Aova River belcw its ecnfluence with the Karitsiotis Fiver, which 
4§ its vnrinecinal tributary. 
The drainage areas concerned are As follows : 
Karitsiectis river 


Megdova River tbove 
Karitsiotis conflucnce 


Merdovna Fiver below 
Karitsiotis ecenfluence 


The western nart of the besin is meuntainous and cut by 
deep ravines having A seneral ensterly alignment. The mountain 
slones are steep and barren, tnd ere deveid of all veretation on 
the unner nart while weeded and covered by fir and oak trees on the 
lcwer nart. The eastern art of the drrinsge basin is hilly with 
renbtble sicves intereented by saddlcs sivinr easy acccss LO TAS 
Thessaly plain. The foscnikolas end Tsardaki saddles are the 
principal menns of acccss hetween the Korditsa and the Nevrenolis 
ninin,. 

Frem its sourec the Mcrdova River flows. in a southerly 
3irection following 2 tectonic yelleyse TNS Boyer yart of which 
forms the Nevronolis nlein, Vava Lake oceupics the nertheastern 
mortion of the Nevronclis niain. Tho Karitsiotis Piver oririnates 
nenr the village cf Karvasara nnd flows into the Megdova Piver just 
trelow the nrovesed camsite. The npineinel springs feeding the 
Meeaova River are leeated nenr the villares of Fylakti, Bezoula 


ani Kryoneri, 
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Little crosien has cecurred in the uwyncr Merdova basin 
oxen rt: an the-wieinity cf bake Vow ane th villivee aAryoneris 
The main daetris earricr is the Kearitsiotis Piver which Grains an 
area of hirh barren limcstene meuntrins, 


STREAMPL CW 


Measurements ani Tests 
Reeerds of strenm meoasurescuts meae in the Merdevn basin 


ere summarizcda in Tnble ITI-7,. Storce-dischorre reltions fer the 


Tebip Tits7 
PISCHLRCE MEASUREMENTS 


La aids renee mst, eee I ERASERS 10 DNS RI Ir Punt OS A SN eT NE AGL A ON ng PR a I PE ET OR eS 


wxety a Care ; 
River PIACE Ha, ve Lischoarrc Tate Made by 


BPedent> 
eee ee eee 
MECDOVE Rezoules Syrrinss 0,57] oa 1952 KTA 
ME GDOVA Necheri Rridec Y 416 PLS. AE 


MFCDOVA Dae Mia. 1i/ 1950 MW 
1950 MPW 
1°esO MPW 
1952 MPW 
1952 Mew 
1952 kT. 
LOR NEG 
LOR What 
LOB es ORG 


1950 MPW 

1950 MPW 

1952 MPW 

1952 MPW 

1952 KTA 

16 ; 22 1952 KTL 

Oo, 78 sc) 66 1952) KTA 
0,61 ane te Ot ORS Tha 


Lye : : 
Vetare pate Teid daily by observcr,. Starf rare reeerds aveiiatie 


o May 1950 to date 
=/Tistimatcd 


KARITSIOTIS Mandani, / 
brads e= 


1 
2 
G 
7 
g 
9 
1 
2 
3 
i, 
5 
6 
7 
& 


Notes KTA = Knoonen Tinnetts abrctt Enrincering Co, 
MPW = Ministry of Public Werks 
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tiens ef cach eurve are woll 4a.fincd ty the current-metecr measure- 
ments. 2n extensien of the curve eon Plate TIT-€ wos tetermined 
from vorici-flew ecmmutaticns bused on a series of measured crass 
seeticns ottndined durine May and Junc 1952, As, aceerdinr to 
Leenl inhtbitents, there has beon ne change in the channel cross- 
seeticns of the Megdeva River sinec Mry 1950, the commuted yoint 
on Plate TTI-8 should be eceurste within abeut 20%, As the hirher 
Jischer-cs sre of short duretien, the resulting error in menthly- 
ayvoroce~flow Actermimticns is wuch less than this yereentare, 

For the Karitsictis Piver the ‘ecedisehoareo relnaticn is doubt- 
fol ewine Te Shiitine Sr a. Stree het. 


oO, Wetor Dus lity: Teats 
Samples for annilysis -f water quality were taken from the 

Mecdova River nertr the eenflucnes cf the Earitsictis Fiver, the 
artesim-n well in the villire ef Artcsinnen nd a mein drein ex- 

éaveted recently neir the vilinre of Kalengi.,. The sarnies, were 
~nnlysed in the sceils Jaberatery cf the Ministry of fericulture 
with results as shown in Teble ITI-8, The dinrram for weter 
qunlity shown on Plate ITIT-7 wis uscd .s 2 euide in establishing 
the suite pi lity cf water fer irrifation. usc, Rorercnce 1s nade 


Lo "Liarnosis and Improvenent cf Snline and Alkaline Scils", U.S. 


fcrienrl Salinity Laboratory, Riverside, Califernic, July 1947, 
for the methods of water analysis used and for the meaning cof the 
symbols in Table ITI-&, 


10, Qurntity of Runoff 
Fer the nericd ef enpe-heisht reecrds extending from May 


1°50 te datc, the daily averare ‘lischarre cf the Merdova Piver at 
Daly Mill was determined as frllews: (1) For nericds with only 
minor variaticns in flow, the avernge daily discharre was deter- 
mined by direct reading of the discherre from the stere-~-discharre 
curve cn Plate TIT-8,. (2) Fer fleed ocrieds, pare-ehcirhts. were 
sictted cn a time seale and the sapejheicht bydrorraph was sketched 
throurh the known neintss this vars-hcicht hydrerranh was then 
eenverted to diseharre ty use of Plate ITI-83 the average daily 


LTIT-12 
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er Rg waren tee tenaPC 


KAR a a T e ff oy PI ay T N re * iain 


Artcsian well 
nenr 
Characteristics SPtesirnon 
(denth 200m) ~ 
: WL 


Megdeva Main Drain 
River near 
the damsitc cadenza 


pH 
CaeMe m.e./liter 
(Nax100 
CasMgeNa 
Conductivity - 
(EC w 108 at 26°C) 
foetal salts by 
conductivity em/liter 
Cl gem/liter 6 0,005 
Suitability for irriestiscn netmissible Fxeellent te Gecd to 
good nermissitle 


Ne Ne nee ee An ee ne te ne mT me RCS ne EE Ke GR ana Fenn a a me on 


For Inestion of sammles W, ana We soe Plate IITT-6, 


ee opamp Ae conan ener cnn ee nie watt TT te oe eae nee rete tO fa A tat A ARE © one ne 


O,2€ 


dischiree was then determined frem the discherec hydrerram, 

the discharpe: fcr each eomelete month of reecrd, June 1950 
to May 1952 inclusive, was ecmvited from the daily averare dis- 
ehirges eivine mean monthly discherres2s summarized in Table TIT-9 

nm Correlation curves Plots Til-10, was them Sletted of aie 
mean monthly discherres of the Mereova Fiver versus the Acheclcos 
Paver at Kromestias records cr the Jattcor Are-evai boble since 
Sentember 1937. The Merdova Piver is enc ef the vrincipnl tri- 
butaries of the Acheleos River snd the basin orccinitetion and 
basin cherreteristics are generally similer. From this correla- 
tien the mean menthly dischsrees for the menths Sentcmbcr 1937 
through May 1950 were determined es tr>uleted in Trble JIT-9, Tn 
order to .commlete tie missing ments ef June, July and vgeust 
1952 when flews were knewn to be ecmmarntively lew, tynical rececs+ 
Sion curves were drawn frem which the quantitics shewn for these 
months in Table TII-9 were ecstimeted. The menn flow of the Mer- 
dova Piver for the period September 1937 threuch Aupust 1952 
is 876 m/sec as shown in Table I1lT+9. A residual mass curve 


TTA 
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T based cn the da ata in Table Tirso is anh 
In order, to Cetermine whether tho Yeries Sortembe 

through August 1952 is 


annual precipitation at various statiens in the rericn were 
; ae te a it: ie sal 

ted on Plate IIIzll, Using the staticn at Agrinion es an index, 

ee } ie. ee ee 

the ccerrelation pn Plate III- 12 was nlotted, From a arey cf 


representative cf lenr-tcrm trends, the 


these two  aecaak was ostiratec tnt, Phe: Tones 
about 8,0 m/sec. a 
;On the cther han’, as ean be seen from Plate 1II-11, the noricd Aaa 
RUN ee ET PeCOrTs does include water year 1949, the ik year of 
precinitation in Greceee and threurhout the Middlo Vast, | 
Basin rupert and mean water less: The lens-term mean | 


See bende ees et eR 


averare tycenaeee ef By me 7s Ce corrcsyonds te a mean annual flew 
jof 252,000,000 m- or 1720 mn on the dreinnere area of 1? kms Aa 
pwas stated provipusly in this ehanter that the averare anny ie 

[basin ~recinite ten ig 1930 nim, which value is »rohbably low ewine 


te imyvroper men surement at precimiteticn in the. frm er SNOW, 
|This conclusion is also borne out by crnsiferaticn of the pyerare 
ee 


Ms 


i basin water Loss which would be 2lO mm per your if the valyucs of 
11930 mm and 1720. mm arc accented respectively for the besin »re- 
|cinitation and basin runcff. Based on studics verfrrmed Im 
Knannen phe cley aa Cenpany in ether are: 


Greece, ° en the order sf 400 mm 


the nroetn}tation would be akeut 2100 mm 
the basin. runcff of the hohelegs River | 
iwhile the basin orceinitaticn, AS DCA AS Gan Pe determined fren 


a 


|the avnilsble informaticn, is 18 30 mm. 


11, Megdova. River Basin WFlecds 
Reccerds of flecds on the Mcrdeva River are of on] 
tnterest ag ther c is Very dittle actueh ar setentinl 


sultins frem flegds downstream of. the yreneses Nevronelis 
} I 


On the ether hing, fer desien “f the svillwey af the aan, recerds 

(cf maximum fleedg woul be of VWOIUGs SUCH POCEYGS. re 
: 

fable however, therefore evmmoarisen with ether oe eee 


jmade, 


a with other Essing: Maximum reerritc4_ 


es 


| PE or Releas aes 

“ChAT res An Greces Yao tyes nreinst Arainore Pee 
4 iy | \ jes C3. a al a iran eS z rc C 

have an envelcpe curve with the cquaticn Q=50VT, where Q equals 


the penk discharge in m/sec anaac is the a@rainase area in km”. 


f : ! oe wed 
LThis equation is similer in fcrm to Q = 5000 VI, use 
s kk si in 
(i ee sayy the “ee Ris- 
Pacific slepe besins in Ges tcrnae where Q equals the oe 


Miki. 


| 
5 5 : oaAmad ar a ‘ 
charre in cubic Peet ner second and A is the crainsre Area 


squctre miles, This ee noe ecnverted to metric units, with Q 


m/sec and &£ in km as Q = CO- Vine tne Taree equation thus rive 
i i= i * e ! é 
esults equal tee A sercent of Tie value fer Califernia, 
Data on procinun reeorde? fleedg in Italy were sise examin- 


, nublished 


ed -s ecntrince 

a , » ae rae = +4 
by S¢€rvizic Lure Erafics, Ministere dei Laberi . 
and"Methodes de Tcterminetion a. hebit de Crue Maximum a Prevcir 


nour un Rarrage!’, by Armando Pieecli, 

des Crands Barrages Paris 1951, It is enns since that “ered 

rivers: nave charvetcristics sinile ry in eeneral to rivers that 

nortion cf Italy lyine reuehly betweon latitudes O° and yc 

| ximum reesrdca Alerds aa US part of Italy are at or beldw AS 
Ae. 


envel-ne curve = 50 va except fer several rasins tha 7 Are at 
nvelone “c | 


pelatively his coneal ; od 
Slcones of the | ie tn the rericns << Pomarna 

envelene eurve fer thesc hirh basins is Q = 77 ur, Ter 

River basin, whose mean clevetion is 1020 m, the maximum Baki Ts 
flieed (used for desif¢n cf the sxillway ef the prene dam as des- 


era bes 30 Chanter TX) is ¢s stimatcd at 90 VE or 1100 m S/sece 


ie gee | 
t li: | 
| 

‘ 


Koarditsa FP etain F 5 | 7 
For pare eee fle fe gu chic: Rares ea: DLad ils Meher ee is 


6-46 Chantors IV and VIl. 


Moplove Tiversion on Achulons Fiver Sah oh 
twe petential wre jects on the Achelocs eee 


devinstrean of ifs cenflucnee with the Merdeva River. One°* 

nrodect commrisces the Kromasts hyirecicctric develenment ee 
ether “bs the Aepinion-Nooherd igrierticn Alan. The Moracva diver- 
sion will have A nepliriple effect on these ~rejects for ae te Tw 


ing renasonss 
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enly about 3 »ercent cf the total Vala a: “tt 
basin, 


(b) An sverare of ho m/sec Will te wasted by flecd 
watcr soilling at the Xremnsta SA y wherens on averare of 
only 6,8 m/sec will be tiverte? From the Mopdova Pivers mos 
of this diversion would te waste? at the Kremasta soillway 
during fleeds 


(c) At the site of the ifrinion-Neoheri irriraticn 
projects the ae Saliv summer flew of the Acheleos River 


is apout 16 m {BOC 4 Whe “ne SSP Tee requirenent is atou 
17 m3/see, The minimum sRily summer flow fer the Merdova 
River is enly about 0,2 m? ner sces; thus the diversicn cf the 
Merdova Biver suring the summer will not effect Anarcciant ly 
the ameunts of weter availehle fer irrir tion icwns tream, 


FULUFE HYDRSOLOCIC PROGEKAM 


14, Persennel and Fquinment 


The eollcetion of the bMsie data shoul? be entrusted only 


to trained, reliable »ersens instructe] in scteal orm hew to colle at 


data and on the impertance ef eerrect informeaticn for the acvelop. 


ment of the district an3 the ecuplry as on whele, Wherever aossibl[e 


automatic recording instruments soul? tbe dnetndled which will 
“rovide uninterrupted reerras between visits ef ene incers: Trey thie 
Ministry of Public Works, Vho sehedule of the onrinecrs should b 
arranged sc that all st-tions in the district will he visited everp 
two weeks, 


Stream Orping Stations 

Recording rages: Bocauso cf the relatively small drainare 
areas of th the Mcedeva snd Keritsictis fivers, these streams 
subjeet te ranid rise and fall in water level, and, therefore the 
present ~roccdure whereby staff parcs are rena onee or at nest 
twice a day is considerc3 innaequetc, It is rceommente? that 
automatic reeordine water-level PoOruS: IS Qneial Lee near thc ete te 
dine staff rarcs on the Mersova Tiver at Daly Mill an? on the Kari-« 
tsintis River at or nev A MBaAent Brae. “Owitiv te he sifting 
nature of the channel cf the Karitsictis Fiver, the site of the 


recording rare should be scleetca with erre ana at the same CAM g 


Pal 


ecnsiseratien should be riven tc ecnstructicn er a low eencrete 
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eiiikuin the form of a fleet eV" ap erter tested lieu the stares 
discherre relation se thet much mere 


flow ef the Karitsictis Piver eruli re wtde, 
to Water Susoly Poncr Me, BPR cf the U.S, Geeleries1l Survey entitl- 


neeurete actcerminrticn of 
Reference 18 mace 


capa Be 


Dean 
= —— 


ed. “Stream Caring Preccdune’ for tie Arran iomenty: tet llation ain 


mointonance of autematic water level reecrders, caring wells and 


CMHEY TtGma ef eauyisment, Particular reference 2S made tA the 


section en the insteliaticn ef statfripes Poth ineiace and Autside 


pe tee stil liner welies. “arcs 103 Ait 227 a Pe Tho SCCUIAT on 
The dischirre 


elearing the stilline weld end intake, nieve 227; 
ratiny curve sheuie be check seri ciesaily ry makine current 
menth suring the rainy scason 


sive MsReib ot aching ond Si 


segments 8 Om mem 


meter measurements ct Joenst twice a 
enee 4 menth suring the dry season, 


and at Tonst 
nermit currentemetcer measurements Curing 


“ >We Fy TM ay 
Cableways: 
hiv hswiter wericds scar leways shauls Re ena rioted near tie -6 ite 


Of (neh fo e°P ane: PeeG,. Weter Giaily vance Ne, 236-4 1se“ecntaing 


teechnies]l intermatien om this subicct, 


i 
| 
b 
2 


16, PROeT Sita 7 eee: 


As diseussea abeve unter 
specinitaticn in the ferm of snow is net beine measured nre- 
Tt is reecemmended that 


Be J 


wmroedsitatioen there is evidence 


aces 
“erly At existing »rceipitetion etaticns. 


observers at these stetions be issucd instructions rerarding snow 
to U.S. Weather Purcnu 


cf Precivitaticon" (1936) and Circulsrs B 
Ceonerative Otservers" (1941), These in- 


“ measurements fer which reference 18 mode 


Circular BF "Moasurement 


and C "Instructions fer 
structicns shculd bo iesucd to the -Rservers at Bozcula, KArcites 


-and EKnaritse, Tt weuld be well te issue the same Instructions te 


observers in the muamtaincus vnerticns cf the Acheleos River tasin, 


17. Snow Surveys 
Snow Surveys (er sielLeriia era <r the walker ecntent cr 
yroeved te be valuable aids 


snow-mever on the ¢rainetre basin hove 


in reserveir ocveratio on and in eremeting miximum use cf the avail- 
Survey. Uso. 


ere ame ea tae ea 
3 Ct a cece exam 


able water sunniy. refercnce is made te "Snew 


font, =f wericul tiie, Miscellaneous: Publication 380 (1940) Por Jcs- 
crintion ef snew-surveyine meth ds ant te an article by H.°. Reard- 


= 


ii . 
1947 for a deserintion -f use of snow surveys fer watcr- suyly 


foreessts, It is recommenica that s ~repram of snow surveys of thd 


Merdova River basin te eerric? out ty the opcney anceacias “the 

Nevrnnelis reserveir, | 

eae Pyoporation _ 
Ev aneration will commrise - sigenble less from ic: 

Nevrenelis re seryeir and sheula be determine? with greater 

than hes been nossible fap Mis: Re wsre, 2b as reeemmendes ‘that an 


observation station be cstablishe: in the reservoir area for neas= 


urement of (1) sedge by neons of a one pans (Pf): air temner- 


|For further dotedls on the methc? ef cha thes 


reference is mate to "Evanoeration re ee ee = 
Aets Meyer, Minnesota heseurces, Commiesi pny his. Pais Minn, , 1942, 


& 
* 


196 Lommernture Reeore 


Speeds wate “asm 


dc? AS reermnendes Lee Theor line oF ist ly tommeratures be 


pinstituted at Karditsa and continued at Trikala, 


| 
| 


Tie 19 


‘ie 
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CHAPTFR IV 


STATE OF DEVELOPMENT 
CIVIC CrVELOPMENT 


ie Political Subdivisions i% 
The Megdova basin and the Karditsa xlain are located in 
central Greece in the Nomos (province) of Karditsa, The Nomos 
is an administrative unit at the head of which is a Nomarch ap- 
ach Nemes is divided Vee, 
Emarchias’, which are peveraphicad: rather than adminis trative units, | 
Fach Eparchy cS. “further broken down into municipalities: "Demos" 
for larger towns and "Kinotis" for smaller towns and Villages, In 
both cases a Municipal or Community Board is elected by the local 
cltizens and the board clects a mayor, The mayors of the munic- 
ipalities are dir LeCLLY. resnensible to the Nomarchs, , 
About 357 cf the Megdova besin is situated in Evritania 
Nomos; the remaining 65% of the basin, together with the Karditsa 
| DL vies bs located within Karditsa Nomes, Nomos teundaries, haye 
| been indicated on Plate II-1, As the vart of Evritania Nomos 
; occupied by the western pertion of the Megdova basin is a moun- 2 eee 
| tainous sparsely pepe and isolated coud it was not included | |. 


| studies, Kardits a Nomes has an area of peuORNEKCLY a9 500 kn” 

; and a 19521 population of abcut 138,000, The Karditsa Siede does 
inet have established velitical or geographic boundaries; for the 

| purpose of this peport its limits have been defined in Chapter II 
/as constituting an area of 600, ,»000 str within which the irpigation 
;and agronomic studies have oe Made. : 

The resvensibilitics of the nresent day local adminis~ 
trative units, the Demos and Kinotis, include levying taxes, 
‘alicting expenditures for administrative yurposes and financing 
lpublic services and ecmmunjty immyovements, The budget of forty- 
i two Kinotis in the Megdova basen and the Karditsa nlain (but gt | 
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drachmae in 1951-52, In addition to monctary taxes, the Kinotis 
require coach citizen to contribute days of their nersonal nbor, 
Rc oe will benefit se the Penh sdopted 


tax based on population See determined es the ioet census, 
Receipt of such, funds will permit the inaugur 
delayed local imorovement nrojects, 

The oxisting administrative organization permits home 
rule only at the municipality lovel, With advisory aid from the 
rovernmecnt , the municipalitics will prove to be valuable agents 
in the deve iSereat of a agriculture and in the improvement of living 


conditions in tye eee ges, All Nomarchs and Secu ha OL 


ay Pn eae 
| : | 
|j&> Jowns and Villages | 
| Industrial activity in -nd near the Karditsa plain, is 
;jccentered in the towns of eras Larisa, Trikal» and Volos and 
es of Sofades, Palamas and Farsa- 
b acaiss a .populr “tion of about 18,500 is the only 
jjecttloment in the plain which can be enneneten ca as urban. 
bout 657 of city’ Ss population is entirely denendent on agricul-_ 
‘ure while the rem mainder consists of factory workers, profcssion- 
1s, shop keepers and Government employecss3 many of the city 
wellers also owl dand and do part~ time farming. The urban 
haractcr of Kargitsa, in contrast to the villages and smaller, 
owns in the ALOD eee from the comparatively high living | 
tandards of its vopulation, The budget of the municipality of 
arditsa amounted to ian eee over 2 billion drachmre in.1951-52. 
eae has its, 


near Seite. 


La 
i 
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peepuciae of the ae 

Medical service is netter in Karditsa than in ‘the ‘other 
towns of the plain, Besides severel doctors, pha irmacies and 
clinics, there is a State hospital and a Municipal hospital, The 
are 35 doctors oe 11 pha rmacies in the plein, most of them Locat 
ed in Karditsa,. Medical services are generally inadequate to 


serve the rura oe 
In the karditsa plain. iene are 50 rural villages: “oreaniz fi 

ed into +5 com~unities, in addition to the murjcipnlitics ‘of tarot 

ditsa Ane oo whe Oe vonul. ‘tion ea nhout 70, 006. The 


TV-l ae The os of the eee varics from 460 to 4,300 
with 30 of the 1 villages having 4 vonulation of less than LOOns 


34 Population: ‘Drends 


The fluctuations in populs ‘tion during the past ‘20 years 

are given in Table IV-1, The 1951 census compared to a of Ich) 
| | | ee Le 

" PABLE Tv-1 


civeuiy ONG IN POPULATION IN THF KARDITSA PLAIN * 
DURING THE PFRIOD 1928-1951 
: 


ee ener ere een =e pauperis, ani arses amd, an ey See 2 Ra REEL ET I 


Year : _ Persons vi of 1922 Families yf of 1928 


1928 ea, Ay 
1940 61, 066 
Tee _69 9939 "133 E432 


ORR SPOT GES Pe NC JONeAe RENT te aca in se ee ame macemre ene pee FCN AE AIT BS UL IEE SCREENS WL OPTI sm coincerahes caterer taitna: iar amano me 


i/ Figures for 1928 and 1940 are estimatcd. 
i ! 
shows an in ierens se in ponula ‘tion of 15 verecnt for the Karditsa 
Hlaines his anercasc indicates that tre vovulntion of t-e plain 


— 
was not affected during “the cecupation by starvation, onemy actio 


and migration fo the same extent as other areas of Crecea, 
4, Domestic Water er Suovly and Sanitation 
Karditgs is the ony settlement in the arca vrovided wit 


Sanitized - App 


anitized - Approved ork élease . A-RUPOS-U04 MUU UU, 
distribution system for domestic water sunvoly. Ample watc 
rood quality, obtained from sho llow wells located in former. “stroar 
ipeds is available on a 2h:-hour basis. However, the Karditsa wate 


Bystem is very old and overstes under limited oressure. For thig 


cason, running w water igs pencrally availeble only at pround ‘Level 
The rural villares obtain their water from artesian. wells 
drilled or driven tube wells, springs and streams, In most. of thi 
illares the water supnly is both inedcquate and subject. to “eon= | 


is Wy ! 


amination, As gnc of the villages hive standard nressure distri 


jon systems much time and labor is cxpended in carrying walter 
rom wells and springs. Most of the rural homes are small and” 


|poorly lighted : ond sanitary facilitics are orimitive. 


la@rea, It is to be even that most of these diseases are the 


esult of poor sanite ‘tion. 


| Fi 
te 


lards 

FE iae stande ‘rds within the areca are renerally low. 
iFoods are bread and pulses supplemented by cheesc, errs, some mea 
pnd a fow vegetables. Clothing is mnde larecly from ha ind-woven 
loth and to a smaller extent from low-grade commercial cotton- 


oe Hous ing facilities have oe slightly improved in recent 


iD» 


| é 
L 


6. Education and Training 
The existing educationel facilities are not adequate to' 


ect the needs of the people. Nevertheless, even these meager 
acilitics could. “be aides in ce ‘rrying forward a reelomation pr 
| rr £ i 3S 


ram 


pain eduea tional. leiaion in hie vl Taees ) * Tere are R6 erade 


iBchools with 90 foachers serving the SL villa FCS in the plain, 
iThe school buildings are ees inadequate in sizes within tho 
| ploin thore is an average of onc clementary grade school teacher 
(por 85 students and onc high scheol teacher for 110 students. At 
‘least 60 percent of the buildings are in need of remodcling or 


gE 
Es 
& 
t 


Tuperoulgeds, dysentery and other tease Dera a 


i i 3: 
The eves school, comorisinr six elcmentary prades, is the 


'CPYRGHT 
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region with 3 high schools and sufficient grade schools to accom= “]" 


modate the popplat 
‘One of, the defici< “netics 
es in agriculture nd home 
erally net include Althoug’ the work cf the Agricultural 
Services is now beinr re corranize ed with the view of providing an 


cien, 
| Fa : 

ef the orcesent vublic schocl 

fo 

are gen- 


rf 
system is that cours ceonomics 


A 


efficient cxtension pee for farm men and women cf Greece, a 
pofere an cffective channel | of com= “| 
mantestion as setablished between the form and farm heme ‘on one 
hand and the rosoarch centers on the other. This oroblom is con-— 
sidered further in Chepter V. , 
| ' 
| 


INDUSTRIAI DEV" LOPMENT 


7» Power ang _ Monat cturing 

There are at present ne hydroelectric power 
The Public Powcr Corporation is planning to bring power 
this vower will be rated at — 


Further refcrence ue 
tt 


plants in alI~ 


Thess«ly. 
into the Karditsa plain in 19535 
the Aliveri cleetric pinnt near Chalkis. 
this develenment is fiver in Chapter Vi. 
At the pres only two towns in the Karditsa plain 

have dicscl- electric Karditsa has a station 
delivering power almost continuously; the Sofadcs ninnt delivers | 
eucey only at nicht for 13 ee purposes, In nddition 


gener 


ent tire 


PenCret Ine estiticns. 


ed diesel Sane Se: 
The principnl industriel 
metic flour mild in Karditsa, This mill which has a capacity of 


plants consist of 2 modern pneu- 


seven ie ehamne shops, eeven fies and several other smaller 


ontervriscs lneatcd 1th, CHE K idits a nlain. 
‘The labor requirements of industry in the Karditsa plain 


remain insignificant ag comparison with the large oe of a 


I 
| 
i 
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ifor home use 


8, Mining 


jpopul re mHze: Anprovedrer Re ease : CHGRDNS3 DOADIRUUTIU0 PONT: 
home industry, mainly spinning and wenving. The seven carding 
machines in Karditsa and two in Sofades orecess wool vrincivally 


As described in Chavter II, there are ne mines actively 


lworking in the Karditsa Nomos or in the Megdova basin. 
ie 


4 


9. Agricultural “Processi ne 
Industrial processing of agricultural preducts is limitcd 


ito milline, ginning, wool carding and extraction of oil from sesmme. 


The balance of the agricultural orecessing activities in the arca 
is limited to home oreprration ef farn oroduets for lecal usc. 
Dairy products are preecssed by very primitive methods 
with very Livtie refard for oven rudimentary sanitary requircments. 


Lack of refrigeration makes neecssery the use of execssive salt 


far othe preservation of cheesc, thereby adversely affecting the 
| quality of this and similar dniry »reducts. Proeessced dairy 
| products are produced in sufficient quantitics to be shinned cut 


af the area only to a very limited extent. 
: 


AGRICULTURAL DEVULOPMENT 


| 10, General 


History . ‘reveals that the Karditsa plain had a relatively 


| high state of agricultural development in ancient times. Archae- 


ological studies of tho Thessaly plain, in which the Karditsa 


' plain is situated, roveal that a developed civilization existed 


6000 years before the Christian cra. Between 1100 and 800 B.C., 
the regicn was invaded by tho inhabitants of Fpirus, 2 rerion in 
northwestern Grecee, These invadcrs, called Thessalians, fave 


E 
the area its regional name. tudg ing from available records the 


olain has always been gevotcd ‘to paising grain and livestock, 
During the Peloponnesian wars (430-400 B.C.) the farmers of the 


horses to the armics of beth sides. In 120, followinr long 


fs 
E 


q 


me 
he . ; i 
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Karditsa area were engaged in active commerec, furnishing grain and 


‘neti 


| 


<li 


@emination by the Reman and Byzantine conquerers, Thessaly was 


beeupied by the Turks » iit was under Turkish rule, which lasted 
ntil 1881, that the culture and customs of the antd ents wore 
derived. Following the libcratien, the lands of tre Karditsa 
plain werc genernlly ecnsolidated into large cstates under eontrel 
of individual oe eas Under this type of forming the lands 
nuisc cach landicrd had at his disoesal a 
aeeast inber foree nah could be cffcoetively utilized in maintain- 
jing the drainage “systems. 
| In 10295 ares avaas cf tre Karditsa olain were exproenriat- 
led by the Ceavernment and redistributed in small pareels tc land- 
jlcss farmcrs. Due to lack of capital, inexperience in maintenance 
lef the drainage works , ana ether factors, the then-existing drain- 
jage works were atiowed to deteriorate until large ree as of land 
ireverted te semi- ~swamp. Feceently, through the Assi istance of the 
IMinistrics of cublic Works and Agriculture and the Mutual Security 
(Administration of ine Smite States. OF Americag & PEOnram af levee 
| construction and “channel and drninage- canal improvements has beon 
learried forward with exeelkent results 

The present eustem of deve ee most of the plain to eulti- 
aici eh prains anitounimprovcd pasture lands doce net fully 
peoeren the vetential capacity of the land te oreduce creps of 
high value. The residents cf the plain are denendent on agricul- 
ture as there are no other significant sources ef livelihcoed in 
the aren, In €& reneral, the farmers of the plain have inermces which 
while little more than required for subsistence, are still suf- 
ficient te meet ‘their modest requirements; thus they have not felt 
a oressing need te chance from grain farming ta a mere intensive 
type of agriculture. This lack of incentive aleng with the lack 
of funds for capital improvements have enused the delay in the 
dovelecpment and * powth of agriculture through irrigation, drainage 
and medern farming practiccS.- 
11. Land Use 3 ahd Tarm Practices 
Although the avernge Farm in the plain contains nbout st 
str, cach farm proverty is ususlly divided inte small seattcred 
parcels as deseribeds in Seeticn 18 below. A large part of the 


we 


| farm work is dong by hend, the sit family suvvlying 11 the 


PA limited number of modern frp implements and mrchincs mre 


fuse3 however y most of thc farming is verformed with obsolete. 
tequipment, The nrincip 1 ereps are wheat and small poe can 


land scsame. Livestock subsists en the limitcd native forarc, and 
in attempt has bgen mde te develcp pastures or to plant hay creps 
The akbscnee of impreved fa irm pre .eticcs con be traced te the 
ing causcs (1) lock of ceenomic oressure te change from grain 
farming to more Frtonsive use of the lands (2) individual and 
Iholdings are divided into seattered pr mpeclss: (2) the rola tive 
isclation of the area until recent times. ° 
The 600 ,000 str of land comprising the Karditsa plain can 
ibe subdivided noberding to oresent land use as riven in Table 
iIV-2, Acerrding, to present erepping nattern as yiven in Table 
}IV-3, of the total of 530,000 str of agricultural land, 380,000 
Petr er yen Ss cultive ted while the romeining 28% ecnsists of hay- 
ificlds, nasturc and fall-w. About twe-thirds cf the farm Tand 
iis used for eroin and pasture, Corn and millet is frequently 
Perown on the heavier Ane Wether Tans ae but lnek of irriration and 
drainnre prontly. reduces the yiclds. 
Tied by flecds tr the extent thet cnly latc snring crops can ‘be 


raised; hewever, upon co moleticn el ts 


iprogram cf the Ministry af Public Werks, most of this Arca | will bq 


ig 


j improved, 
Crop rotations consis st ‘mainly ef alternating samc, corn 
jor cotten with whoat, er when te and fallow. | 


TARLP_IV- IV-2 
PRUETT LAND USE OF TE KARDITSA PLAIN 


RO ea UR a es TOR an aes a mil 


Stremmis 9% cf “total 


| anes ne srapmcseane sass 0 an aon rar wae in smn, ernie at ng pm nr A REO 


| po ee 530,000 

Settlements, roads, wasteland 42,000 
, Ewamps ot, 500 
| Hills i ; 6, 500 


600, 000 
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PRESENT CROPPINC Pa PTPRE IN THF KARDITSA PLAIN 


i 
i: F 
eee cece ver oven cements 


senineh sconce ain emma wm minte ane 8 ie mae me ey ON TT EEE a 


Crop : a Stremmns ok tam ees a 
Wheat and sma Ti "rains 
corn 
Sesame 
Cotton 
Tcbacco . 
Veectables , potatoes 

Pulses and beans 

Wine Cranes : 

Hay, nasture, fa 1LLow 150. 000 


Tota om \ericultural Land 530,000 


encampment tenor ——— ee eee wa nena enrages mre marae + ne anemia SE hee EE, 


i 
a 
t 


The use, “Of, on ee is 


at present the use is insufficic 
During the nresent crop year cnly nbeut 200,000 kr cf or. 
80,000 ke of nhosphate end 2,000 kr cf ee were used in the 
olain. The delay in the ee of fertilizers on 2 full scale 
is mainly duc te high costs ond Inck cf knowledge ef their use. 
Prope rotion af land is chiefly brsed upen reneated sheltioy 
plewing, cftcn resulting in the formation of vlcw sole. woe 
thirds of the plowing is performed by draft animals and one third 
by tractors. Tn the Karditsa plain there are obeut 80 tractors, 
&0 reaping machines, 40 grain drills, 50 threshing machines , ey 


mowing machines. “and 60 wheat cleanins machines. 


is by horse and wagon or by trucks, There ere about & 2000 horses 


and mules, 6 000 oxen and 6,500 denkeys in the plain. 
a and corm sccd mre usually of improved varictics 


pal heiiies oe the Bank: of hanes end the peutce ean. Service 


i Pee 
elawinn: Corn oe either brondenst 
Deout. ches ~third of the harvested cules is cut fe machtners He 
rest is rathercd by hand. . 
trampling with anime iS or by | leohenice machines, 


12, Principal 1 Crops 
The principal erops cpus in the Karditsa 
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remarks are applicable to the various tyocs of crops. 
Wheat. cong other small ¢ ereins ecnsitute the most invertant 

erop in the olvin. Apout two-fifths of the erepyed land is picurted 

bin wheat and smd erains (bariey and cats) and yiclds nbout halt 


‘an 


fof the total income from crops 
Sogane: © Sesame ranks SC cond in impertanee and cccutics 
iu? of the farm land, It nreduces about 107% of the perdculegn! 


ie - 
ie te 


income, 


Corns Gorn oceupics 12g ef the ecrepned land. én 


intl 


snall nercenta co of the ecrn acreage is irrigated. Inck of proncer 


trrigation and drinsre has resulted in rolatively low yiclds. 


Cern oreduccs ahout 10% of the ngrieultural income, 

Cotton and tet tcbacea occupy ea? and 1¢ resnectively cf the 
cropped areca, These crops rrow well under dry-farming conditicns. 
Yiclds of cotton could be substantially increased by irrirgaticn. 
Tobacce culture . is limited te certain favorable arens in the foct- 
hills, These crops contribute abeut 6% of the agricultural income 
of the pe | : ill 


yore 


Vegetables and watermelens eecuny about og 
of the crop- are and yicld 5% of the inccme. | 
Porare. _grops: Livestock forage is ynrovided exclusively 
by natural eee See on pas sturcs and hayficlds, and by eron 
residues, With _impreved land and water conditions, lerumes and 
forage crops should form a major vart of the crop See ie: Trrigat- 
ed nastures would reach high focding ennacitics and contribute ta 


the active development of lives toek industrics. 


13. Arricultural Income 

Farm producticn. enstgs and net inceme including livestock 
py Vas Karditss, plein ere shown in Table IV-5, The ercss snnurl 
income of the Karditse ploin frem crops and livesteck, as riven ai. | 
Table IV-5, is 176, O00 million Dr. Of this total 106, 000 millicn 


Dr are used for. producticn exnenses including seeds, fertilizers, 


feed, farm equipment, work animels, moter fuel, land rental feces 
4 


and intercst, The cost of Inbor is net included 4s virtually all 
mannower requircments are met by the members cf the farm familics. 


“Iv-10 
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PRODUCTION AND VALUE OF AGRICULTURAL CROPS 
KARDITSA PLAIN 


ne caer A A I eet 


Ns peesbtloes  exsiie ance cite Lanaeraaisie wenn Sep Irrigated Non-Irrigated Perc. Petc. Cross 
UE ee fn Total gy «of ..o7 . income ,., 
crops Price Total . eh ’ aH 
J Area Yield area  Yiels oe value eocet te oe 
area value str 
Ce 
(str) (ke/str) (str) (kg/str) (str) (Dr/ke) (Drx10) ® 
Weat and small grain - - 210000 160 210000 2000 67200 
corn 2300 ©6160 60500 110 62800 1800 acne 
_Beans (intercrop) . (30000) 40 (30000) 4000 
Sesame - 77000 Z 77000 5000 
Cotton 500 11500 ¢ 12009 5000 
Tohacco - 3700 : 2700 LOCOCO 
Vegetables and trucks 2500 5 7209 10300 600 
Grapes 1006 1060 1000 
Pulses and beans 300 3000 
Alfalfa 500 1500 
Hay fields 35000 
Tnimoroved vastures 78000 
Fallow 35000 


Total 5 524.000 
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TABLE IV-5 


ba PRODUCTION COSTS AND NET INCOME 
KARBITSA OLAIN 
: (millions of drachmae) 

é Production Produgtion Gross Net 
Cr op 8. a cost income income 
$$$ $$$ acamaerereanecses proce mama «be ener nt 
| Wheat and other small grain ih 200 
|Corn, non-irrigated 980 
|Corn, irrigated “660 
Pulses and beans. 785 
Beans (intercropped) ; 4 £00 
Sesame Ls 1475 

' Cotton, non-irrigated Oa lt i560 
Cotton, irrigated g 275 
| Tobacco ‘ 2,590 
Vegetables, non-irrigated i 5680 
Vegetables, irrigated $ 2 5250 
Crapes : "700 
healt’ non~ ree a 0 540 
200 
| 54250 
75.020 
Fallow 3,150 
Livestock . . We? 175 
T o t al "106,000 176,000 70,000 

fenen samwen er ees ee neem 3 Foe cee 


| Note: 7s cdetion costs are given in Table V-9 and Vell, Farm 
labor expenses are not included in the production costs 
shown ahoves ‘ 


crew re ie a oa sere 


a nn eT eine darmr seee we EE are: a rare a cm 


| maintenance of a ess 

families in the plain, the average annual net income per family is 
6.3. Maen br or the equivalent of #420 at the official rate of 
exchange of 15, 600 Dr to the Dollar. Based on the actual purchas- 
ing power of the drachma, a rate of 24,000 Dr to the dollar has 
been established as exoleined in Chanter V. With this rate, the 


t mate sated: 
ie annual net ineome ver family is only $260. Such a family 


eee and nrovides ‘Uittle poets for the farmers to imnrove 


their te practices, 


14, Sanitized ERE For Release: oN RDP83- GOEEROOTSOOZBOOTT: a 


Re a 


the Weueeneins plein is well suited for forest venltate te 
past, the native forests of oak, fir and chestnut furnished the 


area with considerable lumber anid fuel. 

greatly reduced the stand of trees in the area, At vresent, 
harvesting of timber is restricted by the government 3 the cutting 

of oak and chestnut trees is nrohihited while fir trees are cut 
on 4 controlled basis. During 1951, about 3,000 ne of oe one 


& z , 
was harvested in the region of the Noeeeneae plain. 


‘ 
ty 


Asa se esos gate aes and, Practices 


is terre trrig ration with power-driven oumns has been. succes S 
ful, but only a “few installations are found in the area fp 
utilization of ums on a large seale is handicanned by ene fact 


that cach farm is divided in many small, scattercd parcels. a! 
Irrigation is accomplished by flooding and diversion from ~ 


small sunply ditches, Furrow irrige tion is practiced on limited 


areas of truck grons. 
ed, 
ahem Shorage tT Facilitics 


Karditsa apieh a s aehy of 150 a Four warchouses in ‘Kapaitsa, 
Palamas, and Sofades, with a combined capacity of 3,500 T are” 
onerated ty the Agricultural Bank and the Union of Farm Cooveratives | 
and are Meco for Poo farm ue wheat, sesame and cotton. 


milk for re eee and eee ee olants. 
ie . 
nrocessing of individual dairy products requiring 2 minimum of 


storage facilities is the usua He practice. 
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to most vilieges in the plein! it is difficult to move produce to 
outside markets, for general distribution, Farm nroduce is. hauled 


to villages mainly by horse or buffalo wagons and moved to. citics | 


by train and trucke It is expected that local trucking will 
increase ieee following imvrovement of rural roads, 


ditsa, trike, Sofedes and Palanas, 


located in Kardjtea, 


Crain, § Sc same and cotton are the nrincipal products merkets 


ed. 2 ee ae 


2500 T se sesame, 1500 Loe te 1300 Per hays 700 * Por ora 
and 800 T of nulses were snipned from Karditsa and Sofades to 
various market genters within the country. 


; 
ih 


18, Land. Ownership and Tenancy 


Se 


| wore distributed to landless fa rmers ne the Government in 1922 
Under the method of distribution followed, t»e farmers were alloteal . 


deringtes nareels of lands; in most cases, however, clear title was 


not granted so that ownershin of much of the tana still rests 
j with the, Government, 


The pattern of land ownership and tenancy is indicated in 


f Tahle IV-6, The ple sac who do not own land renresent the few 


625n increase, Rach lend ownership ais divided into many scattered | 
j parcels, Usually each owner has 5 to 10 and sometimes as many as 


“140 parecis, This pee ee with the Heche lve es (of the 


}19, Land values 
Sales of land in the Karditsa plain heve been very. ‘limited 
| owlne to unscttled conditions and to the fact that a great pniny of 


lie consolidation of these nlots on a rational basis is a prercqui-| 
j site to the intensive eericultural devclooument of the plain, 


i 
é 
© 
c 
‘ 


i | 
: IV-14 


een | | 


ie 


i 


CPYRGatitized - Approved For Release : CIA- 
| TABLF_TV-6 
OWNERSHIP AND SI2h OF FARMS IN KARDITSA PLAIN 


; Number | Average of 
Y of Area, / size of total 


of pean 
families families owned farm arca 


ee EE RL FR RE UR CE 


(str) (str) 


lun to 50-Str ; > oF 215,000 30 ET, 
From 50 to 100 str 3,68 : 220,000 60 41 
{Over 100 str . By O00 200 10 


Ownershin 


Subtotal ~ 


eee ne 


jQwning no land 1,960 
Public ownership | 


er emanate ey cm mec mers wre 


jTotal land owned and 
rented . 139130 100 530,000 4.0 


nom ie mah NE RL RRO, I NAL ee ok ceil Syne wert 


53 uy Although the lsnd is oceunicd by the farmers in many 
cases the Government retains a partial interest in the 
land and 70 to 75 »ereent of the farmers do not have a 
elear Fito, ; 


i eset ae ceva See ener nese eemenceneillinoapninpaiiimmemsiaiis 


| ; : ; ; Boi: 
the farmers to whom landhas been distributed do not have clear 
Quotations sf Innd valucs ottaincd from local sources were 


Non=irrignted crop land not affected by floods, 1,000,000 
Dr/str 
Non-irrigated erop land subject to floods, 500,000 Dr/str 


The total land value is estimated to be about 520 billion 
The potential land valucs to be expected from reclamation are 


bi i 


or TVS ge, ee 
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QHAPTER V 


ARONOMY AND AGRICULTURAL ECONOMICS 


al, Scope of Agronomic Study . 
4 preliminary field examination of the Megdova project 


lands was made from June 30 to July 2, 19526 Semi-detailed irrig- 
ability-land-classification and useecapability surveys were start- 
cS) 


a4 July 30 and completed on August 16, 1952. Test pits were dug 

or bored to a depth of about 1¢ m at intervals of 1 km or where 
(ee in topography ; vegetation or soil condition indicated a 
change in soil charactoristics. Recently dug stock-watering pits 
or drainage-ditch banks wore studied when practicable. These 

often exposed profiles to 3em dupthse Soil profiles were examined 
and guide ficld tests made of pH, free calcium carbonate, salinity, 
pormeability, texture , structuze, related plant indicators and soil 
type. This information concerning over 200,000 str in the southern 


part of the plain was recorded on a topographic base map, scale 
13 50,000. North of thc Meges dGrain and from below Castro Fanari 
and the round putte north of Palamas a reconnaissance-type soil 
hee was made, *Major drainage requirements were studicd and 
aan wator-Supply requirements determined, The location 
and extent of Land irrigability classes are described below and 
known in Table V-L and on Plate V-1. : 


De Goi Development 


pl 
and clay shales 0. 
mountains wost off the plain. Soil development has taken place 
under the influence of a Mcditerrancan-type climate. The precipita- 
tion on the valley floor is about 700 mm and rises to nearly 2,000 
mm in the mountains. Natural vegetation is mainly conifer on the 


high mountains; oak, mostly scrubby regrowth, covers much of the 
: 


i 


foot sanitized s Approved Fes Releases GIA-RDR&200423R001300290008$1¢ 
‘some of these plants are found on otner irrigability land classcs, 
| they are most prevalent on the group with which they are listed, 


Climatic soil types recognised in the more developed soils 


| include Mediterrancan rca earth, as in Ithome scrics, and meadow 
| podzoloie (or ashy bleached soil) of Kierion series. Theo Latter 
+m and contains a 


; | 

: TABLE Vel 

i IRRIGABILITY LAND CLASSES 
KARDITSA PLAIN 


i/ 


+ i 
rerernsnenentoi riser Mor seer epcome mime MTs: aus ane tlaaene cea nage memes mathe na Te ane e Oo nena 


f i i = 
Class Stremmas Percentage 


E 
a eee Te iediread ieee ra Ter mL, QO 8 


Class | 95,000 
Class 2 | 410,000 
Class ; 80,600 
Class ; 3,700 
Class 3,200 
Class 75 900 


ma ach MH 


Total Land ~ 600,000 


emma lr ATO TIERCE AOR Ne OT = REL 


i/ Soe Section 4 for definition of land classes, 


3. Soil Terms 
The soil terms used in this roport are defined as follows: 


angoment or natural 
kernels or clods,. 


Platy 
profito 


| ar : 
: 
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a 
# 


and Soil serics, 
Class and location 


é 


(1. Karditsa 
! 


Thermon 
Fans and 
terraces 


Kierion 
and Ithome 
Old allavia 
flats 


Fi 


Taka ° 
Pond clay 


Marsh 


sm: 


é 
Fi 
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it 
| Fa i 
hie j 
Grace eer eernerreranaceeaiaonna i wrnomancmarertcer caine meme erence mare 8 eer ERTS MES EEE ASE SES ae EET IEE EN EE 


(racne cine rreemreenseecerreaersrr mene Ce A AE bo Re A ES EES EEE 


Recent alluvial Platanos 


(Gravelly wash) 
i 


Soil textural classes: 
be grouped in a class3 Cefe, clay loam texture as dotermined 
by mechanical analysis or separation of the mincral soil 


proved For Release : CIA-RDP83-00423R001300290 


TABLE V=2 


“SOIL QUALITY INDICATOR PLANTS 


een wee ii ee 
Name 
cece eT A TN 


Greek 


Tal 
* 


Common Seicntific 


Willow 
Sycamore 
LEcor.ed 


Salix 

Sycomorus 

Glycirrhiza (le- 
geuminoza)Glabral. 


Ttea 


Glykoriza 


Ptolea Elm Ulmus campestris 
pres Oak Quemus (Fagacese) 
Gaidourangatho Blue thistle Circium cardus 


Pyrus amygdaliformis 
Paliurus aculcatus 
Salt cedar Tamarix 
Mint Mentha lLamiumn 
Bermuda grass Cynodon dachtylon 
Birdsfoot Lotus carniculatus 
trefoil 
Strawberry 
clover 


Wild pcar 
Thorn 


Gortzsa 
Paliouri 
Almiriki © 
Mentha 
Agriada 
Agriotrifili 


Trifolium fradi- 
forum 


gs Bo a 


Marsh Grass 
Sedges 

Tule grass 
Coaveai 


Swamp grass 
Oleander 


Carex 
Juncus 
Typha latifolia 


Karix 
Vourlia 
Psathi 


Gouliara 
Pikrodaphni 


Sorghum halepense 
Nerium oleander Le 


ad 1 aE PR AC pec rameieraece:+ someone aman aa er emcees ne ah i ar IS, 


b soil group 4neludvs several soils within a Limited 


physiographic position. 
: 


Soils of similar texture may 


These class names can be detere= 
rtment of Agriculture "Manual 


» position, 
racteristics, 


1 type. 


nui 
" 


I il ti 
call 
jit 


2a] 
Gay. 
(2), 


These are combined to form the soil type name; Ce Be 
Kicrion sandy clay loam. 


names consist of two partss 


The series name Cee, Kicrion 
The texture, Cobo, sandy clay loam 


& soll profile includes all that may be sceon in o 
vertical cyt down through the difforentiated horizons and in 
the undorlying parent Avan tos Therein is recorded the 

the A horizon is the ee 


| land classes as ‘follows: 


oss s Choice, smooth, deep, permeable, novtrat 
water capacity And fertility; slopes of less 


in coxeess of onc meter, 


gs.23; Good soils; slightly rolling or hummocky3 
Slopes 2 to 6%: pH less than 8.53; depths in excess of 75 cm; 
fair usable. water capacity and fortilitys; includes some heavy 
clay or gravelly aTeas e _ 


oe © to 12/5 £ 
1m below the 
9.0 pH. : 
peak ass 4: arens of dark brown to black clay that are 
difficult to cultivate and are subject to cracking or "slated eT 
upon drying out, 


surfaces 


Class Oe Unsuitable duc to water logged or saline coy- 
dition until drained; watcr-table within 79 em of the ground 


surface, 


Class 63 
auc to rocky or 


ite 
inh 


Suffixes 


6 
a ares hills or river wash. 


are 


Land physically unsuitable for roclamation | 


‘pe: 


| exceptions 3 Lr fqn indicates poor fein es nin 


‘topoeraph or 
| detect; “al indica tes alkali or SA EEAT EY and "st Indicates eae = 


| of defcetive toxturc, 


| shown in PREonees ScGSs5 oxample y Class 5(2), 


Major Soil aieias 
Six soil sories wero recognized in the project erca 
1 [ 


; ve 
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‘neluding threc soil sorics rocopnized in rocLamation project 


reas in other parts of Greece, hamely, Scala, Tthome and Taka. 

ie the latter, the first two are of minor extent in the Karditsa 
plain. The new sérics, Karditsa, Thermon and Kierion, occupy 
ubstantial aveas of the plain. A condensed key showing identify- 
ing characteristics is presented in Table V=3- 


<3 rn ig distinguished as old non-calcarcous 
residua soil with mottled subsoil on sandstone. 


Lthomé is old alluvial reddish-brown to rich-brown 


terrace soil from Limestone and mixed rock residues. 


Taka is pond bottom or marshy land with drab concre= 
tionary sub-soil well supplied with organic matter and total 
nitrogen when first reclaimed, The deep subsoil frequently 
contains sedimentary material which may be pale olive-green 
and highly calcareous. 


E ‘ . eae 
Karditsa series is recent alluvial calcareous soil, 


brown or dark brown in color where fertilized with manure and 
irrigated. This is choice land with a deep permeable profile 
and suitable for deep-rooted crops of intensive diversified 


use, Good returns can be realized with double cropping under 
irrigatione — 


Thermon series is distinguished as outwash fens and 
terraces dorived mainly from sandstone. The profile is 
fairly perméable and medium texture. Commonly the top = to 
4m of the profile is nonecalcareous and rather low alot 
organic mattcr. Trrigation will permit crop rotations and 
cover cropping which will improve the humus and nitrogen 
content of this soil. Thermon soils are capable of fairly 
intensive use. 


i "= 

Kier ion soil series has developed in flats where fine 
soil particle dorived from clay shale have accumulated. It 
ig gray, bleached and somewhat leached at the surfaco and 
contains pellicts enriched in iron and manganese in the upper 
subsoil. Fields composed of Kierion soils have been prepared 
by plowing dcad-furrows repeatedly in the same place: tOF 
surface drainage. Intensity of dcvelopment of ashy of 
podzoloicsoil has been accelorated by ponded water or high 
wateretable, With water end weed control and use of phos- 
phates, improved pastures with 2 to 3 times the present carry 
ing capacity could be developed. 

: 


Soil profiles wore sampled at five locations. ‘an addition 
‘al sample was edllected from the deep subsoil on the salty drain- 
bank cast of Castro. Three water samples were also collected, 

All samples were submitted to the Central Soils Laboratory of the 
: 


—— Wap - 
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Series 
_ Position 


Distribution 
Vegetation 


fnnual preci- 
tation mm 

Parent 

- material 


Colors 
Surface 


Top subsoil 
Deep subsoil 


Special 
features 


Drainege 

pH 

Textural 
types 


TABLE V-3 


KEY TO M&J0R SOIL SERIES 


KARDITS& PLAIN 


I Recent Alluvials II Mature 


KARDITS& 
Benkland 


TAKA 
Marsh 


THERMON 
Fans and 
terraces 
Kerditsa and N Central SW to SE 
Palamas 
Sycamore, 


licorice 


Reeds ,marsh 
grass 


Elm, oak 


700 
Limestone & 
mixed 


700 

Sed, org .me- 
terial Lime- 
stone & mixed 


720 
Sandstone 


Gr-Br, Dk- Drab i Br 
Br 
Prown 


Yel-Br 


Dk Gr-Br 

Yel-drab 
sed, cracks 

mottled 
slakes 


Tan 


Yel-Br 


nellow non calca- 


good 
702 


Sich 


poor 
7 28,0 


BieEC SCL-CL 
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Alluvieals Lil Residuals 


KIERION 
Flats 


TTHOME 

Old fans 
terraces 

Below Castro 


SK&L&é 
Hild 
SW and W SW corner 


Bermuda thistle Oak, thorn 
clovers 


700 
Clay, shele 
& mixed 


750 
Limestone 
& mixed 


Dull red Drab yellow 


Ra-2r 
Yel-Br 


mm 
2an 


Yel-Dreb 


Low pastures 
furrowed 


Mottled 


poor 
6 ,0-7.0 


Sic-C 
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TABLE V-3 (Continued) 


KEY TO MAJOR SOIL SERIES 
KARDITSS PLAIN 


I Recent Alluvials II Mature 4lluvials III Residuals 


Net irrigation 
_ requirement 
or 750 650 700 00 
Irrig. class 1 5(3) 2 ge gee ge 
Needs P, Legumes Dr, Py P, Legumes Dr, P, P, Legumes ~, Legumes 
ahs Legumes Legumes ; = 
Use capabili- Intensive Shallow root General Pesture ,& Tobacco, Tobacco 
ty ed crops annuals erapes melons’ 


: eat Bros browns Gr = gray; Yel - yellow; Rd = red; Dk » darks 


= silt; S = sands C = clays 
Grainages P = phosphate. 
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in Table V—+ while the eeu ures of the water analyses were given. 

dn Chapter LIT, The Ticld Locations from which the soil sgmples 
_were collected are shown in Plate Vel, 

Usable water capacity is the difference between the co 

lary moisture that a soil will rotain against gravity or "ficld Stee 
capacity", and the moisture content below which plant growth can 
no zon eey be meintained , called ee armanent ee pe ae . 
or PWP, 

1000 times Oe The moisture retained after ont niga 30, 

| minutes, expressed as porcent dry weight, is called moisture 
equivalent percentage (ME), If the ME is Known, the PWP can be 
estimated because it is approximately one half the ME, In order 

to convert usable water capacity from pereent to millimeters At 
hes been necessary to determine or estimate the volume woight or 


apparent specific gravity of cach soil horizon as shown in Table 


ie 


sa 


A good irrigablo soil should have a 


of at least toe mam per meter of depth, 


j|heetare 3 
TOSS nitrogen as Ms about 0,12 percent or es 000 Kg. 


tvadlebly potash, expressed as K,0, “606 ke. 
The analyses show Sample 1 (Karditsa) to be sandy Loam. 
ae somewhat defective texture and fair usable water Rees 


are lows the supply of available ae i ee but that of, ava zat 
lable phosphorus is very low. Samples 4 and 5 cronagn) are _from 


- 
‘ 
de 
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“TABLE 
PHYSICAL AND CHEMICAL SOIL CH&R&CTERISTICS 


Sample No. 1 (XEXX, Hole 94) 2 (XKXXII, Hole 375) 3 (XXXVIII, Hole 48) 
~ Location E of Karditsa 8 kn N’of Karditsa 4% km SW of Karditsa 


Depth em 0-25 25-50 50-100 0-30 30-50 50-100 0-50 50-100 100- 


. hewp Series : K4RDITS4 THERMON 
Size ; 

Physicel Properties (mm) 
Coarse sand, 4%. 2-0.2 
Fine sand, % 0.2-0,02 
"Silt, % .02-0.002 
Clay, % kelow 0,002 
Total sand, % 

__Textural class 
Moisture equivalent 
Specific gravity 
Usable watcr cap., mn/m 


Chemical Pronerties 


pH 
Organic matter, % 
N available, kg/ha 
Total N, % 
P205 available, kg/ha/18 cm 
K20 available, kg/he/18 cm 
Cac); % 
Exchangeable Ne, m.e./100 er 
C1,% 

_.fotal salts,’ %,by conductivity 
Base exch. cap., m.e./10C em 


v4 


n 
cub) 
rs 
HO Qe EA 


Pl FF OOW pH 
\Oe 0°. a 
hed OOoOoO0O 
~7 HA MON OOo 
WOW to 


e 
ORPDEHOOO00 
WN 
s e 
a 


“I 
NO 
° 


° 
° 


e 
ifs 
° 2 
oa 
™~NI 
e 
GW CO 
Ne 


bh 
eal 


. 
© 


SI 
* 


Naw 

On _ oO 

OOO A0nRN 
e 

ia) 

hb 

MNF 

WNMOWOoON 

e 


r) 


. J 
Oo COFOAG 
i) 
ON 
) a) 
DORON 
q 
PO 


e He 
s e 
ON 

iJ Q 
HB 


(one) 
foam 


e 


e 
FREENMFODCONNN 
NNOODOrOOKH N+ 


O00 
. 
NIELO 


Pe 
bY 
jy 
FOOHO 


Moon 
. 
or O 
pe) 


° 
* 


rrigebility land class 


Ww 
un 
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——-EPYRGHF 


PHYSIC4L 4ND CHEMICLL SOIL CHARACTERISTICS 


rr i a re errr 


Sample No. 4% (XXXIX, Hole 93) 5 (XXXXI, Hole 339) 
Location 4 km SE of Karditsa 1.5 km SE of Markou 


0-25 25~50 50-100 0-30 30-50 5C~100 


KTERION : KIERION 
Size 

Physical Properties (mm) 
Coarse sand, % — 2-0,2 
Fine sand, % 0.2-0,02 
Silt, % Q02=0,.002 
Clay, % below 0,002 
Total sand, % ‘ 
Textural class sandy cley loan 
Moisture equivalent 

Specific gravity 

Usable water ceap., mm/n - 


Chemical Properties 

pH 

Organic matter, % 

N available, kg/ha 

Total N, % 

P205 available, kg/ha/18 cm 

Ko0° availeble, kg/ha/18 em 

Caco3 L 

aoe Na, m.e./100 er 

Cl, % 

Total salts, %,by conductivity 
eBase exch, caps, me./100 gm 


__Irrigability land class 


© 
jes) 


ine) 
Pwo 

a 
or wd 
at 


a 

[ee] 
oo 
Asal 


° 

On 

ig 
NJ 
tH 


o 


oe) 
FOMOM 
PoFn~ 
eo 


e 
° 


NOx 
Sal 
Ria 
FROD OTOORNDA 
Ne) 
© 
A] 
Po Pe o 


° 


q 
e 


c) 
° 


ae ed 
Cok 


o 
OrOCROOrROrL, 
H 
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pe 
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NOOM wy 
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Nh 
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MOOK 
e 
. 
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organic matter varies from fair to goods available potash is very 
good, but available phosphorus is very low, Base exchange capacity 
in all samples is good. 


TABLE V-5 
USABLE WATER CAPACITY 
OF KARDITSA PLAIN SOILS 


Soil type and _ Depth Moisture Usable Apparent Usable Water 
Sample No, P equive Watcr Spefle capacity 


em h ) (mm) Cmm/m) 
Karditsa SL 0-25 
LO, Hole 94 by 25-50 
Cemetery Ei Karditsa 50=LOO 


3) 


¢ 2s e 


Thermon LS | 0-20 
38, Hole 48 20-50 
L. km SW of Kardjtsa 50-100 


2 


SN 


Ww Fu Ovo fF Macrv 


SIS 


Kicrion SL ; On25 
273 Hole 93 25-50 
6 km SE of Korditsa 50-100 


eo 9 
ec 82 @ 


Kicrion ¢ O425 
LL, Hole 239 25m 55 
1.5 km SE of Markou 55-100 


WOM OMM OF DAY 


Taka C . 0-30 
424 Hole 375 30-50 
8 km N of Karditsa 50-100 


PRR PER PEE FL 
FFE www why 
PRP wn PRE 


* Estimated 


on land with impedoa internal drainage. Excessive irrigation 
‘tends to lowor soil temperature, exclude air, and create a toxic 
condition for plant roots and logume bacteria which may oncourage 
the growth of undesirable water-tolerant weeds or may cause 


moulding of green vegetables, 


sa 


cedar is now prévalent, 
pee? surface drainage should ce clovers from Gena? 


Heavy black clay areas of Class 4 irrigability land north ‘and 
east of Palamas._ may best be excluded from the irrigation project 
so the water can be used on the best irrigable land. 

Existing spoil banks should be -Llevelled. ott for roadways 
as needed, Bridges are needed for crossing drains at least every 
2 km, Other spoil- -banks should be smoothed down and planted to 
Bermuda grass and strawberry clover or other sod-producing plants 
to afford some pasture and help control weeds along the ditches 


and levees, 


8, Land Use Capacity 


The yields from oe: now grown in the Karditsa oa 


control and outpoded farm pea ree Present and reapoctiee. 

crop ylelds by land irrigability classes are given in Table V-6. 
With irrigation, two immediate effects on the present agri- 

| cultural pattern will bee (1) increased yield of crops now grown and] 

(2) changes in the present cropping pattern, Both these effects 

| can take place with little or no change of the present land-tenure 

system, The expected crop pattern and yields for a representative 

"sample area" of 100,000 str (see Section 15) are indicated in 

, Table V-7 under the columns headed B, | 

Further phenges in both crepere aie and fae are 


fertilizers and juproved sced but without increasing the present 
size of the farmed units, The coluvins headed C in Table v= =/ show | 
|; the pattern and yiclds which should be attainable 15 years after 
completion of the works as discussed further in the section on 


Economic Gains from Irrigation, 
The er Opp ie pattern and yiclds shown under columns bof 


| Table V-7 ae the maximum avorage capability of the soil 


We 


ADHroved 


the land so as to, 


Ey=6 


PRESENT AND PROSPECTIVE CROP YIELDS 
»BY LAND IRRIGABILITY CLASSES 


| Land Soil | . Present Yield with ir- 
| Class series: -. yicld rigation and im- 
: proved practices 
: (kg/s tr) (kg/str ) 
Karditsa Beans, green : 
+ Melons 
Corn 
Cotton 
© Alfalfa 
Thermon . Mclons 
: sorgo 
Corn 
Cotton 
Dry beans 
Scsame seed 
Winter wheat 


Kierion | Winter wheat 
* Sesame 
Corn 
Improved pasture 
shecp/str 


Taka _ sorgo 
& Corn . 
Improved pasture 
shecp/str 


96 


Crops may be classifica, according to their consumptive 


use roquironents inte threo cacy classes: (1) ee oe oment 


including corn, cotton, etc aplees deciduous fruit; and (3) Low 


requirement crops “including grapes, beans, scsame and grains Cone 
sumptive-use and not erop requirements for the various crops were 
determined in accordance with the procedure outlined in the public- 
ae Ry Blancy and Criddle, USDA Department of Agriculture ‘public- 
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CROP PATTERN AND YIELDS-PRESENT AND FUTURE DEVELOPMENT 
KARDITSA PLAIN 


Sample irrigation area of 100,000 stremmas 


Area in stremmas Yields in kg/str 
A A ee re rE eesereneveveeennneecee 
Present & Future (irrigated) Present A Future (irrigated) 
Non- . Non- : > 
irrig, iftig. B c D irrig,/TTis- B c 
Wheat and other small 
grain 40,000 20,000 10,000 5,000 160 200 
“Wheat,other grain,double 
erop - (5,000) (7,000) - - 17D: 
Corn er +00 25,000 15,00 QO. TO,000. 110.160. <250 


_ Beans "600 2,000 3,000 3.000 60 80 =—-120 
Beans, intercropped (5,700) - - = Lo 


Sesame 14° 500 5,000 3,000 3,000 35 - 100 


Crops 


Cotton 


2 > 500 25,000 


Vegetables and truck 1,500 3,000 


crapes 


200 500 


Fruit, deciduous - - 500 
Alfalfa and pasture 300 tay 000 


Hayfielas 


Vetch cover crop 


6,600 


Clover in wheat stubble (1 5000) 


Fallow or idle 


Sub-Total 


ie 9000 


Pastures unimproved 143700 


Total 


Numbers in ( ) 


are double crops. 
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30,000 35, 000 


80 


5,000 53 000 1,000 


2,000 2,000 
3,000 3,000 
25,000 30,000 


ce 000) (255 000) (30,000) 


(53 000) 5 000) 
i? 4000 i? y000 


8,200 1, aes ra ie 100,000 100,000 


98,900 1,100 100,000 100,000 100,000 


"700 


600 
250 


150 


150 


110 
1,500 


1,000 


150 
1,800 
1,000 

600 
1,000 


150 
500 


‘CPYRGHT bE , | ki 
 atioSapitized= Approved: fier Release 1GlA-RDR&3-00423R00 130029000 1 5¢ 
| given in Table V-8 the factors considercd ares crop, mean monthly | 


| temperature and | 
| al latitude), 
| Chapter VII. 


‘3 


© 


as a compact land unit unde 
t ! 


Lateral. . 
Each farm ficld should be properly graded or Leveled 
to establish a continuous slope as uniform as practicable, 
Such land preparation is necessary to obtain uniform irrigas 
tion, and tn general to increase the ease and cfficiency of 

Tho Land loveling should be consistent 


depths 
subsoils 


shallow topsoil as 
Deeper soils of 


can be used generally for forage crops, orchards, and ficld 

crops where the topography is such that the border, check, 

basin or contour stripping methods can be applicd. Under any 
a fe 2 : 


{ 
i 
i 
1 
| 
| 
| 
i 


V-15 
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7) aa aaa erie acre ar eae 
CONSUMPTIVE USE OF WaTER BY CROPS 
KARDITSA PLAIN 
(millimeters) 
Var. apr. May June July ug. Sept.Oct. 
Crops oe ie ee é f £ f F fae 
ilo 0137):«17* «19523198 157 «1a 


a High requirement 


Alfalfa & pastures 3/i-10/31 80 88 «llc 139) 156 al 159 126 99 10:8 

Clover in wheat 6/1-1C/31 .86 = - - 156 171 159 126 99 7il 
Ii Medium requirement 

Corn = 5/1-8/31 80 - - 139 156. ~ 271. 259 - - 625 

Cotton & raw peas 5/1-9/36 65 ~ - 113 1270 «©1390=Co129°)Cs«éd' = 616... 

Vegetables & orchards 3/1-9/30 205 - 89 113 127 +4139 «+%eg ice - 699 
III Low requirement 

Grapes 4/1-9/30 50 - 69 87 98 107 99 79 - 539 

Beans & sesame 5/1-8/31 .60 = = 105 117 «#2128 ~=«#2119 = - 469 

Grain 10/1-4/30 80 88 11C - - - - - 99 297 

Vetch cover crop 10/14/36 .8C 88 116 - - - - - 99 297 


a 


NOTES: le Consumptive uses in November, December, January, and February are not considered 
because of adequete rainfall. 

2, Consumptive use coefficient K for each crop was taken from U.S, Dept. of agricul- 
ture publication SCS-TP-96. 


3, Fector f = _( te +18 ) p, where ze - mcan monthly temperature in degress Cen- 


22 
tigrade and p = percentage of daylight hours. 
4, Consumptive use u = kf. 
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es of irriration the land surface is covered by 
Lenish the watcr supply in 
1 up to ficld capacity. 
ally used on valley-floor 
if spaced 7 to 8m 


the water sypply and to avoid over-irrigation, 


and then copiously irrigated to leach away the obj 
salts, Where neutral sulphates or chlorides of calcium, 
potassium or magnesium are encountered in objectionable 
quantities, .the land can be reclaimed by deep drainage and 
copious irrigation. After adverse saline conditions have 
been corrected, further treatment will be unnecessary in 
consideration of the high winter rainfall, 

eability of tight soils may be improved by adding 


| The publication "Theory and Practice of Irrigation’ by 
| W.H, Packard, Greek Ministry of Agriculture Extension Bulletin 


No. 1, January 1949 should prove useful in educating Groek farmer$ 


in good irrigation practices. 


" cc 


With irrigation, the following desirable agricultural pra¢- 
; t i We : gee 
tices can be accomplished: (1) The practice of fallowing may be 


| oliminateds; (2) perennial soil building lcguma crops may be 
| 4p a rotation with grain and row crops3 (3) annual legume crops 
i 


may be used (the latter may include vetch as a winter cover and 
-humus-building crop and cowpeas or kidney beans as an intercrop 


| with cotton or corn) § (4) stalks, legume vines or stubble can be 


Vel? 


Sanitized - Ap; 


atime Piet eae 


pani ized - Approved For Release : CIA-RDP83-00423R001300290001-5 : 
Plowed under (after pasturing, manuro or ammonium sulphate should 


be added to aid in their transformation into humus). oe 


Soil building legumes now growing in the arca toa 


Limited extent duclude alfalfa, birds-foot trefoil (Lotus 
corniculatus), strawberry clover (Trifclium fragifcrum), 
broad beans, little kidney beans and vetch, Cow peas (Vigna 
Sinensis) should make a good summer intercrop, ladino clover 
(Trifolium repens) should be included in irrigated pasture 
mixtures, Chick peas (Cicer arientinum) are grown in small 
arca now and the cash valuc p.r stremma is relatively hien. 
Peanuts can be grown on the free working textural types of 
Karditsa pnd Thermon soil series, ae 
Soll _ saving grasses for inclusion in pastures to 
provide turfiness and Lessen tendency of legumes to cause 
bloating, include perennial ryc grass (Lolium perenne), 
Harding grass (Phalaris tuberosa), alta (tall) feseuc (Fescuc 
elatior) and meadow foxtail grass (Alopecurus pratensis). 
The latter grass tolerates innundation. Swect sudan grass 
(Sorgum Ssudanensc) can be sown after Winter grain for late 
Summer forage, eh it 


Cultivated ficold crops of ma 
the conditions 


melons , 
lettuce, 


6 
Grain-legumes-rowerop, 


b. . The previous rotation with alfalfa grown for 4 
to 6 years at a time on one-fourth the crop area and then 
shifted i different quarter of the area, rere 
. Grain~legumes -rowerop-row- 


ro: 
Mies | 


tnd grassoas 
nAtilized in the growing of sorgo, cotten or corn, a 
E | aan 
The above crop rotations conserve weter and soil fortility 


ad help to control pests, 
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The practice ars burning or romoving stubble and other 


‘coarse crop residues should be discontinued, These residucs will 
‘form needed humus if plowed anto the soil. Treatment of these 
iresidues with nitrates or manure will help their transformation 
)into humus and oliminate adverse effects on the immediate supply 
of nitrates in the soil. Production of manure will incréas® with 
ithe expansion of Livestock 4ndustrics which will utilize “the im- 
proved forage grown by irrigation, Proper usc of manure will be 
/essential for attaining high levels of soil fertility. 

Use of commercial fortilizers is an essential part of 

. intensive agriculture, particularly undcr irrigation, However, 
fit will be found profitable to secure the largest part of the 

| nitrogen supply Prom the Logumcs included in rotations. Phosphate 


will be needed in starting perennial ilcgumes. Phosphates are also 
effectively used to balance or roinforee barnyard manure arid help 


4n retention of ammonia. Ba oot AN 
Weed control is essential in the areca. Dodder patches , 


| thistle, velvet weed, bindweed ; cocklebur and sourdock are “weeds , 


| frequently found in the arca.e A cooperative watcr-users associa-= 
|) ti6n-wili be necdcd and the routing of a poweredriven wee od epee 


should be one of its projects. 


4, Pasturco Management 
Improved pasture management will be important in the 

extensive areas of Class 3 lands which are best suitcd to pasture. 
Irrigated pa astubos should be started on a fine, firm, moist sced 
ped, Seed of new legumes should be jnoculatcd, Use of 16 kgs of 
42 porceent superphosphate per str is desirable. Pastures ‘should 
be divided into’ three equal parts to permit rotation:l grazing , 
say 10 day cach lote Young plants should 
be allowed to got well rooted ‘pefore pasturing begins and care 
should be taken. to avoid pasturing too @losely. Also it is neces 

sary to avoid pasturing when soil is soft and muddy. Clipping 
coarse woedy growth once or twice in late season is necdcd. 


This tLe, or dock ey best be pulled oute Harrowing droppings and 


| 
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average $97,2 million ond provide ad about 30% of tho calories con- 


4 
aler ROU 0 sae nis 


growth. 
irrigation should be 24 to +3 sheep por str. Pasturing appears tol 
be the best use, for the heavy Class 3 soils. 


VALUE OF AGRICULTURAL PRODUCTS 


Greeee, although primerily an agricultural country, is 
deficient in food productions Imports in the years 1935 38 


sumed, in tho two-year period from July 1, 1950 to June 30, 1952 
eee. s food aypervs from the United States totaled 1 $158; 000 0004 


ore 


capita as compared to over 3B, 000 in the United see tot and most 


West Buropean countrivs 

The inercase in Ucpptclieeaai production resulting “from thd 
recommended plan of development for the Karditsa plain can be 
readily absorbed an the domes tic and foreign markets, 


V5 Sample. qrrjeation sree Area 


ag 


the 600,000 Stvenmaa defined previously as the Karditsa faa 
For simplification of the agronomic and economic evaluations , a 
representative area surrounding the town of Karditsa, horéin term 
ed the "Sample trriga ation Arca", has been selected, It contains 
100,000 strommas to be irriga ated annually. The area finally 
selected for irpigation contains 114,000 stremmas irrigated annuaj- — 


ly; and as this arca has a soil- -type distribution similar to the 


sample area, 4t would produce erops and livestock having 1.14 timds 


the value of that produced in the sample area, The samplo area 


ope ee ene ea a a 
is divided according to soil type as follows; 39% Class L land, 


59% Class 2 la nd and 2% Class 3 Lands 


16, Domestic Market for aMicnth eat Spoliats 
The crops that will be grown in thé sample irrigation 
area with irrigation are listed in Table V-7 and V-9. The offects 


i _¥-20 ; 
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TABLE V~+9 
CROP PRCDUCTION IN TONS PRESENT AND FUTURE DEVELOPMENT 
KARDITSA PLAIN 


Sample irrigation area of 100,000 str, 


A - Present Future 


oe Non~ nee Totel 
irrigated rig eae 


Grain 6,400 6400 
corn 15250 1,320 
Beans 265 268 
Sesame 510 510 
Cotton 200 210 
oS Iq Vegetables anc truck 1,900 2,190 
Grapes i40 T40 
Alfalfa and pastures 280 
Hay 1,650 
Fruit deciduous pad 
Vetch and grein hay = 
Pastures unimproved 2,200 
Fallow 1,000 
Clover in wheat stubble = “ 
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crops are discussed below, Other less-important crops, such ‘as. 
deciduous fruits, grapes, vegetables, and scsame seed will be pro= 
duced in such small quantitics as compared with the cxisting demand 
for these products that the domestic market will not be me ver ialty| 
eros | ee 
Grain: - The most important elomont in the Greck dict is 
grain as is the case in all countrics with low standards of living, 
Annual per capita consumption of grain in 1935-38 was about 180 kg 
in Greceo as cumpared to about 100 kg in the United States: approx 
imately onc ~third of this amount was imported, Local production 
has incrcased since the war but the country still imports about 
LOO, 000 T of bread grains yearly. In order to decrease these imports) 
development will be toward higher yicolds per stremma, permi ting ‘ 
reduction of the total strommas farmed in grains. With improve- 
ment of the country" Ss general cconomy, incomes and standards of 
living will rise causing an incrvase in the consumption of higher 
quality foods and a deercase in the consumption of bread. . 
In the sample irrigation aroa it is anticipated that the 
percentage of land planted to wheat will decline percoptibly in 
favor of other crops with higher income, Nevertheless, al though 
the area planted With wheat will decrease to one-fourth the arca 
in wheat at present, it is estimated that future tonnage will bo 
reduced to only | half of the present tonnagee | 
Corn: Another important factor in. the nutrition of the 


ge 


Greck population is corn, It is ecstimatcd that about one “half of 
the 200,000 T of corn raised annually is uscd for bread. This is 
about 1/12 of ald bread crains or an average ara of about 


13 kg per es 


| (United States, ‘the aeeeitnent i Greece: or senednton levels 
similar to thos¢ prevailing in the United States would provide an 


me 


patandenitaet anpioes Far Release SS ROPES a04aaROH 3092900015 
Such development will 


Bee ea 


reduce the consumption of smpor tea foods such as wheat and SULAT « 


Corn is now grown on about lil, 800 stremmas in the sample 
irrigation areca of the Karditsa plain producing is 300) Ter. grain. 
The improvement of drainage and the expansion of irrigation will 


inercase the yicld and encourage the use of improved farm practices. 
Although rotation necds and competition by other crops will “pormit 


only a small increase in the corn acreage, with higher yields produ- |" 
etion will inercase to about 5, 000 T, | 
Boans 3 the annual consumption of beans in Greece is Approx= 
imately 11 keg por capita, u used mainly as dry beans. Approximately 
one-third of the total required quantity is imported from other 
countrics, The eaduten plain is favorable for cultivation of 
this crop, and if irrigated will give high yields of 150 to 200 ke 


por stremma, It is estimated that beans will be grown on 31 5000 


“shay a 


stremmas, producing 450 Ts 

Meats Consumption of meat is low in Greece, In 1935-38 
the total consumption of all kinds of mcat was estimated at 19 kg 
per capita, 1/7 of which was imported, This cvmpared with 80 kp 
in the United States and 120 ke in Now Zealand. Conditions of 
dense population in Greece will not favor the establishment of the 


i 


large-scale beef industry typical of countries with vast land 
resourses, but the cattle and pork raising activities will ‘expand 
and will constitute a market for the increased corn and other 
‘animal food crops. Present annual consumption of pork in Greece 


is estimated at Me 2 kg/capita as compared to over 30 kg in “the 
United States, aii pone Sapick uaak in Greece is raised to only 
|ihalf that in the U 


will be required 1 


‘estimated at 2 kg per capita and was eee by Sacer: of 
0,8 additional ke per capita. Present demand in Greece, as indicat 


ed by imports, suggests an immediately available market for over 
5,000 T of beef. It is estimated that the sample area will add 


E 
ia 


may ii 


a Te it 


} 


ieee of the Gréek dicot. 
milk products is extremely low in Greece as shown by the comparison 
‘with other countries in Tahle V-10. : 


i TABLE V=10 
CONSUMPTION OF MILK AND DAIRY PRODUCTS 
ge per eaeate annually (1935-38) 


United 


reece 
Greece grates 


Butter 


A REE Ee CN EEN eR TN npn I SERRE ARPA AIS AE 
i 
Ape 


To double the present consumption of milk and dairy pro- 


i ducts of 1,000, 000 T would require the replacement of about 
| 500, 000 native Low- producing cows by improved animals. ji 


The production of forage as required for maintaining and 


improving soil products vity will make possible improved feeding 


and higher yields of ewes and will also support about 5,000 
improved dairy cows thus adding 11,000 T to the present milk 
production of l, ‘000 T, The urban center of Karditsa and the farm 


| population provide a market for 2,000 T of fresh milk, while 


10,000 T will be processed for cheese and butter, Table V-ll 


| shows the present and future Livestock income. 


17. Foreign Ma Markets for hericultural Products 


Exports “of farm products constitute an important and 


| necessary clement of Greek cconomy as 3/4 of the value of all 


Greck exports consists of farm products, The improvement ‘of Greek 
agriculture will reduce imports of food which now absorb two-thirds 
of the foreign exchange seeured from agricultural cxports. 

The most promising exportable farm product from the Karditsa 
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TABLE V=1d 


LIVESTOCK INCOME 
KARDITSA PLAIN 


_ (millions of Br) 
Sample irrigation area of 100,000 str V 


Procuction 
cost exclud- 
ing labor 3/ 


& G A C & C A C 


Net farm 


Gross ay 
income 


Kin a : income = Surplus » 


» Cattles 
Cows, dairy 1 4,700 1,780 23,580 1,210 17,700 570 5,880 100 3,610 +70 2,270 
Beef 1,890 620 1,450 530 1,130 90 320 LO. 250 50 70 
Buffaloes (milk) - 310 - 50 - 20 —=C«= 3c = 
~ Sheep 9,430 3,770 30 2,830 1,040 gu0 520 «6620052320 | 
Goats - 60 LO 20 - 10, - 1 2s 
Hogs QO 1,890 680 1,890 590 1,10 90 480 70 300 2c = 180 
Poultry 47,000 1,420 5,535 1,160 4,130 260 1,405 170 920 9c 85 


ah A SP se cn en 
Total - 8,640 36,225 6,520 27,200 2,120 9,025 930 5,700 1,190 3,325 
: ES 


Selected irriga- 

tion area 9,850 41,290 7,430 31,000 2,400 10,290 1,960 6,500 1,360 3,790 
he or a pin ake 

1/ ‘ 

57 Irrigated annually. : ; ; : 
£/ Includes the value of the total livestock produetion (milk, meat, dairy products, eges, 
3/ wool and hair). 

Includes the value of feeds either raised on ferm or purchased, and other costs. 
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area is cotton, Cotton will be the principal cash crop on the 
better land and can benefit from the effect of soil- -improving 
rotations, Yields of cotton will be high while, with prevailing 
rates of wages, production costs will be low. The proximity of 
countries lacking cotton, as _ Yugoslavia, Albania and Italy, in- 
crease the possibilities for profitable ecadus of coptops 


If a rising economy 


leads to a 50 percent increase of consumption, an additional 
ueneiges of is 000 T of Lint cotton will be absorbed, at as 


cotton, , 
The foreign ep unnee value of crops which would be grown 


18, LGC OF ES Products oe Gig 
Until recently, Greck currency was very unstable. Pre-war_| 


currency lost practically all its value during the occupation, 
The new drachna, issued after the liberation (1944) underwent re-_ 
as Sowa teng ne the official rate of eee Of 200 DE to 


power of the drachma for use if in establishing reliable. domestic | _ 
prices of farm products. in relation to long-term world PPLees. 
and (2) in dotepmining the true value of agricultural income results 
ing from the proposed development. . 

A rate of 24,000 Dr to the dollar was estimated tq cor-_ 


| ae to the re velue of the eae ets oe this pee the 


RELAYION BETWEEN DOMES TIC AND WORLD 
: PRICHS FOR eee FARM PRODUCTS 


Cee) ac ele by 


: S. Estimat-Prevail- __ 
| : ‘price ie wes ed ing Accepted 
Product . 1951 1935-39 1951 domestic domestic domestic 
factual average aod usted piace price _ price 


oo acy, ke) (7ke) EAE) EY “Wr 7key (ona 


Wheat ~ #079 O31 2090 2,200 25200 2,100 
Corn x A 2026 5075 1 800 l, "900 eli 800 
Cotton, lint 2218 2030 15, 100 15, "000 ihe 9900 
Potatoes 2026 «07D a "B00 di "200 ”800 
Beens, ary ; «077 eo23 29 "14.00 55000 4 000 
Pears . 2033 «6095 25300 3,000 2 5000 
lay, all kinds eOL2 4035 *B00 700 : ”600 
Le sicieeeiatettniiaeeah emenmmiesinteenet omer ee St aeammneeaes AC: LN RE EAS TE SS ARSE RE NOTES he MERE RAI AGO 
* Column (2) x 259, < The Factor 2e9 is the ratio of 1951 U.S, 
farm prices to 1935-39 U.S. farm prices as determined by the 
U.S. Department of: Agriculture, : 


** Column (3) x 24 3000. 


19. Costs of of Production : 

| Present costs ont production « are ay eee affected Py ‘low 
| yiclds, wasteful methods : 
man=power rather than animals, cence: and efficient fo rm tools. 

| In addition bie rey makes it neces sry to travel rene, 
| distances | 


| Labor. 


It is ags 
| with a general rise of ane economy of the seeauee: area gauging « 


| higher wage scale, On the other hand improved farm practices will J]. 


lead to higher efficiengy of labor while ee roads will faci- al. 


eae movement from a to farm, 
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TABLE V-13 
FARM PRODUCTION COSTS-PRESENT DEVELOPMENT 
KARDITSA PLAIN 
Sample irrigation area of 100,000 str af 


a 


H 
Total area cost in 
million Dr 

Crop Seer _ Materials Interest, Total cost Total 
equipment contin- Water excluding Labor excluding Labor "7 
and draft sencies 


Cost per stremma in 1000 Dr 


Wheat end other small grain 120 
. Gorn, non-irrigated 

Corn, irrigated 

Beans 

Beans, intercropped 

Sesame 

Cotton, non-irrigated 

Cotton, irrigated 

Vegetables, non-irrigated 

Vegetables, irrigated 

Grapes 

alfalfa, non-irrigated 

Alfalfa, irrigated 

Hay fields 

Sub-total 
Land retention 
Livestoek cost (not including 

value of feed) 


ee A RE A 


+ 11,000 str 2 16,000 6 


Pr Sclected irrigation area 


a a NT A ee A ei 
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FARM PRODUCTION. COSTS-FUTURE_DEVELOPMENT 
KARDITS&A PLAIN 


Sample irrigation area of 100,000 str 


i/ 


Unit cost per stremma in 1000 Dr Total area costs in million Dr 
Material Interest Total unit cs 
equipment & cost exclud— Labor 

& draft conting. ing labor 2/ es aie 
BG" Di Be. GS Ds BES B D -B ¢ 


Small grain 125.175 185 25 35 40.150 210 225 56 3,000 2,100 1,125 1,120 
Grain(double 
cropped) - 145 156 25 30 = 170180 - - 850 1,260 
. Corn & sorgum 150 240 250 45 SO 186 285 3cc 100 120 4500 4,275 3 °0C ¢) 
Beans, ary 155 210-215 > hO 4O 185 250 255 80 "370 765 
Sesame 105 150 155 30 30 125 180 185 70 625 54O 9 4555 
Cotton 136 180 185 35 35.155 215 220 180 3,875 6,450 7,700 
- Vegetables & 
méLons 185 270 270 35 50 56 220 320 320 200 2h 660 1,600 1,6C0 
Grapes 160 280 280 180 300 300 340 580 580 250 170 1, "160 as *160 
ee 130 225 225 200 325 325 330 550 550 250 165 1 °650 1 °650 
Alfalfa & . 
pasture 55 115 5 70 90 90125 205 2c5 6&8 15075 Deled 6s150 A 
Cover crops 55 80 190 15 15 65 95 95 306 ) 7395 2 375 2 *850 
Clover in ; i 7 . 
wheat stubble 50 80 86 10 206 20 60 100 1c0 40 ) 60 500 506 


Total cost 
excluding labor af EoPOr 


Sub-total - - - - 15, 625 24375 28 y 315 IC 7o 16,185 teet? 
Land retention - ce "429 35427 3 29 - 
Livestock costs - - av ae a te 1 su 8 5,098 6 5258 24 S80: Sg (815 6 5785 
(not including 

value of feed) 


Total 20, 500 365C0 38,CCO B,CCO 22,000 24,000,, 


Selected irrigation area, 114,CCO str 23,400 41600 43,300 14,8C0 25,100 27,4C0 . 


3 Irrigated annually. 


Cost of wator als 
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; TABLE V-15 
GROSS FARM INCOMB-PRESENT AND FUTURE DEVELOPMENT 
KARDITS& PLAIN 


Sample irrigation area of 100,000 strt/ 


rr a i 
Millions of Dr 


Crops TA 
Unit price B Cc 


Small grain 12,800 8,000 7 5500 
Corn and sorgum 2,376 11,250 9,450 
»/Pulses and beans 1,050 960 1,800 
Sesame 25550 2 4500 1,875 
Cotton 1,050 185750 30,000 
Vegetable and melons 1,344 3,240 6,000 
~~—Grapes 140 500 2 400 
Deciduous - 600 4 500 
Hay 2,078 95750 215750 


Sub-total 24358 554550 855275 92 5075 
Livestock 8,642 16,450 30225 39,925 


Total 33,000 72 ,COO 121,500 132,000 

Less value of feed raised on 
farms 54500 10,000 21,500 24-4900 
Gross farm income 27 4500 62,000 100,600 108,000 


Selected irrigation area 
114,000 str 31, 500 20 5700 114,000 123,000 


V Irrigated annually. 
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| Chapter XII), 


attainable by construction of. the recommended _reclamation works 
are presented, Comparisons of benefits with costs and estimates 
of project earnings: are considered in Chapter XII, 

irrigation benefits are evaluated in the ensuing paragraphs: 

(1) direct benefit which equals the increase in net farm income 3 
(2) inorease in, foreign exchange value; (3) enhanced land values; 
(4) increase in, tax revenues; (5) development of new industries, 
As there is some duplication of values among these five benefits, 
they are not to be added in determining the total benefits, (see 


t 
= 


| 20. Direct Irrigation Benefit 


Table V=16 gives the direct benefits for the dainpile irriga 
tion area for future conditions B, C, and D which were defined 


-| above under Land Use Capacity. The conerid for condition B equals 


‘the net surplus for condition B minus the net surplus for present 


| condition Ag the benefits for conditions C and D were determined _ 


Similarly. The stops followed in calculating the net surplus for 
each condition were $ (1) the costs of production were computed as 


werd. computedtas in Table V V=153 (3) production eost was subs tract- 


|ed from gross income to obtain net income as in Table V-16; 4 


and D were do termined in 


iTable V-16 as the increased pa ola over stage A, 


The cost, of labor was not included in production costs as 


|there is very little hired Labor, dake i all labor being per- 


‘formed hl the farm families eee 


jChapter XII, the £ farm-Labor rate of 25,000 Dr per day now pre- 
vailing in the selected irrigation arca was used in computing labor] 


costs for condition As For condition B, C, and D tho rates assumed 


i 
2 


“Vo31 


_ din Tables Vel13 and Vel+s (2) gross income from crops and. Livestock | _. 


— A 


NET PibM INCOME PRESENT AND FUTURE DEVELOPMENT | 
KARDITSA PLAIN 


(mijL24.on Dr) 


Develop~ a2 pot Net Cost Direct 
ment stage farm noine ~ farm ins of Surplus benefit 
ineque labor ms come | 
& ers 500 wt 000 13,500 5 9500 A 
B 62° 000 20 "500 Lis 500 13,000 20,500 
C 100, "000 36, 500 63, 500 22 “000 335 "500 
D 108, 000 38, O00 005 7000 «oak, » 000 “6; 000 38, (erere) 


SE aremnann:s aetna ere SLR ee ET = 


Part B: Selected irrigation ; areas of 114,000 str 


(Sanaa ERAT MA Sep ranean: celine auettormeal 
he Wot ae 


Davelopment : Dircet 
Stage ae benefit 

15, 390 

95 300 23, 400 

72 5390 38, 200 

795 5,800 135 300 


NOTE: Stages of development are as follows: 
"A" Present development, 
"BY Expected development 3 years after complotion of 
project. 
"co" Expeeted development 15 years after completion of 
project. 
"D' Possible ultimate development, 


were 30,000, 40,000 and 40,000 Dr, respectively. A further dis- 
cussion of the effect of labor rates on surplus and on project - 
ei capacity 3 is pr gebten in Rmeance XII, Water is So 


paid for out of Sar pius (sce Chapter 
XII). Land retention Rt ae been estimated for present 
conditions and included as a production cost under condition A, 
As almost all land- ~improvement costs including land- ~lovoling, 
farm ditches and farm turnouts will be constructed and paid for 
by the irrigation distries (see Chapters X and XI), the land re- 
tention expenses under conditions B, © and D have been assumed th 
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same as under condition 4 for the purpose of determining ne 


dneome and surplus e 


21, Increase in Porcign Exchange 
| the foreign exchange veluc of tho erops to be grown in 
ithe selected irrigation area is the value of all products which 


ican be exported or which will reduce jnportss; Table V-17 summarizes 


ithese values. 


; TABLE Viel? 


i 


Sample srrigation area of 1 


STAD ATA IT I 2 I ee tease mn nT LIC PR YT SN OE ASAE EN RON AO OY nl 


Lee Bute Increase in T Value in 1000 


“TOrad 

1 geet 2. or emer: 

| Selected 
irrigation 
area - 


ere ne TE 


Wholesale price in Charleston, S.Ca, aves 1940-49 » 
Wholcsale prict, ave Chicago and i.rgentina 1939-48. 
Wholesale price in New York, AvGs 1940-49, 
Price paid to farmed (milk for canning), U.S. aves 1940-496 
Price paid to farmers (hog, aressed weight equivalent) , AVE 6 
6/ 1940-49. 
5 1000 doze 
Price paid to farmers in U.Se5 aves LD+O-49. 


22, Enhanced Land Valucs _ 

The valuc of the Land in the sample ircrigation area will 
4nercase as a direct result of the proposed development. The 
other lands in the valley will increase in valuc to some extent 


aos a result of the ineroase in the general cconomy of the region. 


Considering only the lands in the sample irrigation areca which 


Will be served Ry the proposed project, it is cstimated that the 
dnerease in value for different types of land will be as shown in 
Table V=18, Land values will increase from a present valuc of 
103,450 million Dr to a future value of 240,000 miillicn Dr. 
P : ie 
23, Increased Pax Revenues 5 
Under prosent laws, land is not subject to taxation. 
This leads to inefficient use of the land as there is noither 
BeCeUy ave nor qpoossity to obtain sufficient returns from cultiva 
The future returns from any land tax which 
may be sees ‘cannot be estimated but an indication of the 
relative returns from any tax under present conditions and after 
development of ‘he recommended projects is given by the increase 
in land values shown in Table V+~18, This question is discussed 


further in Chapter XIT. 


TABLE V-18 


INCREASE OF LAND VALUES 
E KARDITSA PLAIN 


Pompe irrigation arca cf 100,000 str 
(millions of Dr) 


Present condition and = Value per Total incr. 
use of land which en Sor in valuc 
will be reclaimed i Condition Condition 
é ainens re nae nN C 
a (str) 
1. Land naturally drained and 
not seriously affected by 
floods; used normally for 
row crops (cotton, corn) 
and grains, 78,500 1.0 265 117,750 


Same Land used for horti- 

cultural crops, alfalfa 

and potkon with insuf-= 

ficient irrigation, OO: “deg Os- Gea D 1,500 


Low land affocted by floods 
and high-water table used 
for pastures, 20,000 O45 2,0 30,000 


Total 100 ,000 149,250 


: 
: 
ie 


rarer 


Va34 
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: TABLE Ve19 
QUANTITIES OF PRODUCTS UNDER ULTIMATE DEVELOPMENT ~ 
KARDITSé4 PLAIN 


k 
Sample irrigation area of 100,000 str 
(metrie tons per year) 


i 
Cotton, Lint 
Cotton, seed 
Sesame 

_ Vegetables 
Fruit, 

Milk , 

Meat | 


These products will require for their processing the 
t t 


following industricss 


he Two or three cotton gins, of an average production 
capacity of 800 T annually; the cotton raised on this area 
could provide the basis of a textile industry in Karditsa. 


E I ‘ 
b. Two or three large oil-sced processing plants 
would also be required for cotton and scsame seed produced 


in the are 


¢c, ‘The increase of milk, meat and other livestock 
products will require large processing installations such 
as a milk pasteurization plant in the city of Karditsa with 
T daily; two or three dairies for 
» butter and other dairy products; a 


qd» 
vegetables 
especially 


FARMERS! ORC ANTZATTONS 


Farmers! Ga ate 


Farmers! cooperatives are a common element in the organiza-= 
tion of Greok villages. i though these Be pian have restrict- | 
led their work in, 


mutual warranty, they mace also jaid the foundation for more ex= 


tensive cooperative action. The village cooperatives in the 
Karditsa area were seriously affected by the war and will require 
help for complete recovery. The "Union of Farmers! Cooperatives" 
iin Karditsa, an association on the village cooperatives in Karditsa 
The Union has also been active 


iin marke ting wheat and other products and in providing wegvore 


and other tillage and harversting equipment. 

The basic advantage of cooperative organization Lies in 
ithe utilization of the initiatives of the farm population, This 
ifact suggests that government policy should be to encourage cooper- 
jatives to stem 0 responsibility for their actions, State aid 
| tO ego REE AMaVaR, should be limited to advice and technical informa- 
| tion. 

1 parent organization such as 
ithe Karditsa “Union, can play an important role in the mode orniza- 
ition of processing and trading facilities, Processing facilities 
i; have been described above under Development of New Indust tries. 

| Marketing facilities are discussed in the next section. Private 
enterprise will no doubt play a part in providing these needed 

, facilitics; however , owing to the direct intcrest of the farmers 

| in their own improvement, the cooperatives are more suited in 
/many cases to u ndertake these enterprises, State aid, mentioned 

; above, should include advice on efficient business methods, 
Although the operation of irrigation works in the area 


| will be the responsibility of the aga pee the Unions 


| of the itech, in the Karditsa plain, by furnishing financial 
-assistance to develop additional water sources, providing pumps 
and cncouraging ‘the use of cleetricity for small ands viduee in- 


ie 
Fi 
i 
a 
| 
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stallations, 


126, 


4 


4 


1 


Tho form. 


‘States, known as the Nannon district", is recommended for 


adoption in the Karditsa plain in order to operate the proposed 


jlrrigation and drainage works as described in Chapter XI. 


27 Ugusatdonal prosnon f for Farng rs 


Training» 


OCIS? Use: -of commercial fortilizers, use of legumes and grasses 
for forage production and soil building, use of cover crops, 


? 


ertificial breed4, 
control of diseage 


ng of ca te feoding of eeker ne 


food preserva tion and process sing, and methods of application fone 
idrrigationwater to the Lend, 


The Greek er eray of ssa naar with M.S.A. aid is now 


jot extension ) eee ntenes now being gained in the extension 
‘program will benefit related activitics in the Karditsa APCa« A 
‘team of properly ‘trained fiold workers should be stationed in the 
larca and the seryices of specialists should be enlisted to bring 


to- £1016 workers and farmers information derived from both J.0ca wl 


iand forcign res a and expericnce, The irrigation district 
should prove helpful in the promotion of extension work. Morc= i 


over, extension services should enlist the active pa irticipation of 
ithe sae popula tion through age village organizations like 
2 Bureaus and 4-H clubs in the United States. 


MARKETING AND beneis FACILITIES 


Facilities for storage and marketing of farm produce are 


| i. ; : seat ot 2 
inot adequate, as described in Chapter IV. This is understandable 
, Ey ie : . ae: 
under the prevailing conditions of subsistence farming, Efficient 


handling of the inercased production from commercinlized farming 


wit 


expansion of these facilities, 


i 
bs 
a 


28% Storage 


A storage space of about 5,000 m? will be needed for stor=- | 


i 
ine wheat, Gorn and other small grain, 


Une cotton crop will require a storage space of ¢ pout 
3,000 m? located at the gin, _ Modern arrangement of buildings for _ 
increased offigioncy have been demonstrated in the new gins built 
with the financial and technical aid of the M.S.4. in other parts 
Of ‘Greece, 


As dairy and meat products will be the main commodity needing cold_ 
storage while refrigeration Will be necded in the processing of 
milk, initial cold~storage facilitics should be established for 


dairy and mcatepacking plants. Additional cold-storage facilities 


Dairy products meat ‘and fruit will require cold storage. _ Z. 


in the form of communi ty or cooperative plants will be needed for |. 


the preservation of fryits and vegetables for market, 


29. Marketing * aa 
In addition to storage, the handling of over 17,000 T of 
produce will require extensive transportation and trading facile 
kien Regcwy Private truck Qwners in Greece are seas E egod sonytge 
ithin the Limits 
Casures cae to oliminato ‘competition, 


hainly to "Sines heck ports, 
heeded, can be provided. by deanera tiie: as described te 
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il. The Mezdova Power Market Arca 


1 
| 


CH, ae NI 


OFLECTRIC 2 DOWER DPYBLCPMENT 


epneiirenreey = 


For the purpose of this renort the Megdova Power. Market 


| Area is defined to include the Nomoi of Karditsa and Trikala 


(See Plate IX- Dh). Ag shown in Table VI-4, the nonulation ‘of the 


' Power Market Arca according to the census ee 1940 was 251, 100, of 
| which about 15 norcent resided in Karditsa and Trikala, with the 


neAaUe i smal rural villages or cummunities. The 1951 vopula- | 
to be 2605 , 000 of which about 16 percent reside | 

in the two urban, centers, of Karditsa and Trikala, E 
As.inte reonneetion with the future transmissicn system. 


|of the Public Power Cornoration can casily be mide, the national 

| power network of, the PPC else constitutes a poss ‘Ca market, for 

| Mcegdova power nrevided it ean bo integrated with the out put. of_PPC 
ecnorating stntions cither under ecenstruction or yrenoased,. 


12. Existing Power rr racilities 


The existing generating vlents consist of four municipal 


;stations in the towns of Trikala, nee Sofades and Kalabaka 
iand a few privately owned small diescl-electric installa tions Lor 


industrial DUrnoges. In addition, avyreximately 22 factorics and 


134 small flour miiis nrovide thcir own power principally through 
[directly ecnneeted ynrime movers, Transmission facilities extend 


jonly a short distance from the municipal power plaints; no extonded 
powcr distribution lines are in overntion in the area, acer 
Munic ipal plants: The canacity and cutput of the municipa 


plants in 1951 is shewn in Table VI-1, The Karditsa muniedpal ete 
‘dicsel-clectric plant oe onera 1tien in res The lant has =. 


‘panded its 


enpacity to 570} lew. The Trikes niumdedoat slant was jalecaes a 


1906, At present “at consists of 5 dicsel-clectric units with a 
¢ombined penorating eapacity of 574 kw, The communities Tisted “in 
tic lable are 20 need of additional newor facilities. Only the ~~ 
plant in Trikela gives ou.-hour scrvice, while the Karditsa station 


furnishes encrgy For 23 hrs in the winter and 214 hrs in the sun- 
hor. The two smellcr nlants onerated only about 6 hrs yer anya 


= TABLE VI-1 


CAPACETY AND OUTPUT OF MUNICIPAL POWTR PLANTS» 
FIN THE MEGDOVA POWER MARKET “RE 


| . = Annual 
| Location Population Ca er Peak Loads fnnual Production 
1951 Installed** Produation per Capita 


wes me EEN REE SN 


ema me memeaeoeree eauerennth on ee menace ie NS EMMA, aN Sle ecm sae sapere mg RAEN ANCES ok mR A oe 
: (kw) (kw) (kwh) 


Karditsa . 302 517,800 
ofades 28 146 39, y 140 
rikala 265 5 4O1 923, 5660 
Kalnabaka 10% 5 LO 19,300 


» H 
| omieeteiiiemeiameiiantl a . enn i sli CN ED COE ERIE TERE ROT NOIRE EL TRE 


* Estimated 
yee Canacity of yrime mover 


jeer nines enero or meer eee el ner 2 CCL TL 


RB, Present. Power. ands 


neceene demand for eet is 

mntil the standard of livingr arent: 

quirements for such areas 2are sunniicd by internal co naeeaae en- 
pines, animal »ower or man nower, F 

| Existing and notential consumcrs of clectricity in the nowe 


market aren may be greuned into four elassificaticns 
| 1, Private Lightings Tomestic uses eee ee lighting, 


cooking and cther scrvices in homes 5 lighting in shops and 
other commercial enterpriscs, 


a Power: 
Arrigation pumpings; Vienting ¢ 
where all electric service is measured by one motor. 


3 Public Buildings: All uses in municipal and national 
government 6ffices and buildings, .1so uses by the armed 
forces. . . ; 


; arect Lighting: 
security NUPPOSES. 


Erivate 

llumination, ary little cooking is ieee by electricity; wood y —_ 
eral, charcoal +2 “korosene are used rut these fucls are nsive 
Most of the stores and markets are inadequately lighted and” 

largely on daylight for illumination, Hewever many of the farger 
ihetels, coffee houses and restaurants use clectricity frecly. f=. 
ae are usually wired, OU conerally aad to the extent oe re- _ 


Tn 


1951 + the private Jienting customers in ite en nower vnimer 
area used about 860 ,000 kwh of electricity delivered to the four 
itowns of Karditsa, Sofades, Trikela and Kalabaka with a combined 
mopulation of 53,000 peonlo. Oo 

power: As shown din Ta ‘ple VI-2, the nresent manufacturing 

ene for all types. "of 

orime movers 
the form of aves tend pencratine one the rest being ‘direct 
iconnected diescl ‘engines or athe ry tynoes of vrime movers. = 
Aside from manufeturing and industrinl oe 


esireaaene att the nresent time. Small ae aueh oe 
earages and machine shons uti lize cloetric-nower-driven tocls and 
equinment to a Limited extents small businesses arc mostly enornted 
iby internal combustion engines, animal nower or man newcr, mo: is 
‘estimated that thc tetal consumption of electricity for ower uses, 
during 1951 was nhout 155,000 kwh, 

Public buildings and s stroot t lighting: Approximately 5, 
mercent of the electric enerry pencrated by municinal vowcr Plants 
jin the Megdova power market area falls within this classif 
Most of this electricity is used for illumineticn cf oe 
lpovernment offices and buildings, 
municinal nowcr producticn is uscd for strect b Ldentine, 


ihe towns of aeaera, ee “Sofades and ‘Kalabaka. was about 


136,000 kwh, ‘ 
Under the »~resent 


CPYRGHT 


adjusts the rates each month in acenrdance with a 
mula based on orerating exncnses end ameunt of energy did 


& 
Es 


TABLE Vie2 


Location . 
t . € irem nt 
| foctories TO Lhe 


ae aR 


Trikala cotton textile 
Flour mill 
Tobaceo factory 
Cold sterare and ice Plant 


Karditsa Flour mill 
Tilg factory 
Cotton gin 
Iee plant 
Cold storagre plant 


Sefades Flour mild 
Cotton gin 
|Kalabaka Tee splant 


Sretl flour milisé/ > 
Misecllancecus Se, nlants= 
2 onlerprises= 


Re RROD PRD WD 


mIN + 


Total 


in iil F 


| Bapeternsccsaie es 
| Pre era 
te 


Distributed throughout the os market area. 


Table Vie3. based on eecente of the Ministry of aan 
ileives the base rates not including taxcs for the month of Sep- 
tember 1951 for the four. _ municinal slants yroducing electri di 


: 
jjin the area, : 


Taxes on, Se ae ee nroduced for ynublic or npivate con- 


assessed at a oF 
‘Jclass of ne typtial fake assessments added to total “monthly 
\jelectric bills average nbout 167 National tax and 107 municipal 


Pia 2 PATRES Wey UA laee Le awa 
ee PTEMPTE L951 


ene ee eo ener re . ween 


Teatat Kerditsa Triketa Ris paded eer eee 
| cq aiyn cprmene reenter a cae MEA TOMI EE PN LNA | ROA Bia cdiean wecearnceinent “ian smnmenner snr neon cen 


‘Kwh sold ; 1,770 57, 213 2,955 


|Overating cost, million Dr 38: ”) 86.0 10.6 
Fucl nee aaa Br 27 ee hay 0 
}Private lirhtine, Pr/kwh 2 'O5 1gh6o:. Oy 909 
Industrial newer, DPr/kwh 2 S008 me 515 

Public Lighting, Dr/kwh 2 5216 Ds 5667 5906 
Street lishting, Ur/kwh ‘ 25099 1, 566 hO8 
Water sunnly, Pr/kwh a °313 


mm RON NEANIUCE ORE WFR DUEE OE METRE MS OA RA Cte rem, nem eum ers me men ARERE A SENS 


em ym A ae er RE EE Pom NNN, 


Estimated. utare. Pewor Market 
Table vi. ~4 ghows the estimated nopulaticon growth in the 
Mecdova Power ese eee The nrojceted future rrowth ee 


fon nast trends which tnéicate an ineress 
the oenulation ' the aren from 1951 to 1960, 
fof reelamation and yYOWED develenment the nonulatien of the arca 
may increase at a faster rate, 
The deve Lopment of industry in the Karditsa ~lein and Ris 
Joining arens will require surstantinl increases in the use cf 
electricity. Further increases will nerallel Le eee Re AUBC EELS: 
standard of living ane. Che mochoni ze tren of 
ities, Some of ‘the major petential jnereascs are ia eee 
the following narapranhs « : 
Priva ‘Vightine: Troning, cocking and other household use 
will become more commen 2s soon as redinble clcetricity is 
availatlie at reas sonatle cast, “Eventually wishine machines, stoves, 
refrirecrators and fans will ecme inte goneral usc. With the 
exnr ected increase +n business and commercial activities which 
will result from the reeemmendtod irrigeticn and yowcr develenment, 
the demand for 1i shtings in shops and ether estrblishnents ‘will 
else incrense fraany, “Tt is estimates that the demand for 
yrivate Lichting will inerenase te 9,200,000 kwh ner yeer thie ore 
nower markct aren by 1960 and that abcut 204,000 necvle will be 
: ; ib gen a 


—s : scale = 


MN 
ree 
Hh i ee 
i Ml 


located within reach of electric service at that time, 


7 TAPLE VI-4 


MEGLOVA POWFR MARKET ARTA 
i POPULATION GROWTH 
a Re RR Se ee Or ee en a 
Location ‘ 22 194027 tos14/ 19605 Ae/- 
ewe reenipanaanruee uit same nue i " eee 2 meRON SM NRPS 4 faa tga ey ALAh sane nan limp pg arena WRSNENIDEDgthnlgA 
Karditsa ; . 13% 883 14,024 18,452 21,000 
Sofades u 5046 ie 9285 5.4000 


Ea ee EE ler were tn 


. [Rural areas ob teks 112 796 mentees °308 129,000 


are raceme tate Naarcet te a Ce eT ED ata: 


Total Karditsa Nomos 113, ana 130, °66 138,045 155,000 


tpikeala 22,117 22,852 26,3008/ 29,500 
IKa‘labaka 2? 952 5, Jee 32910 1,600 
‘Rural areas Pug 1 504 93,678 9% 9790 106,900 


Total Trikala Nomos 95, #73 190,220: (127,000 141,000 

Total Power Market 

Area * 213,475 281,086 265 gO4S 206, 000 
: ROT ne ar aR a TO oe KA RETRO atts. 1 


Total Greece 7,3 30, 000 8, 100,000 8,600 ,000 


Ary ene LC mr nem aia me Aa MINN ee ees A ep A NSS mii SN Ago a tte a ei enema = We en See fs chem 


Le 


Vi From census records 
oe Peatimated 


AEN Ura he QU TaN SRE SNL 


Power: — there are favorable mportunities for the develon- 
ment of industries such as food processing, fiber and textile 
Hlants, and small shop and home entcrprises, Increased agri- 
cultural production will furnish most of the raw products which 
will be needed by the future industries, Canning and processing 
of vogetables, fruit and meat will require substantial amounts 
of power, Associated industries which will require power are rc- 
friceration storage plants, slaurhtcr houses, tanneries, leather 
manvfacturing plants, flour mills, and vulp mills, Table VI-5 
lists the industries that mirht be developed or expanded in the 
Megdova Power Markct fKrea and the prohable required capacity of 
each. : ; 

Tt is estimated that the total consumotion of these indusJ°°™ 
trial plants, which will have individual domands aprrerating 
5,16 kw, will use approximately 12,400,000 kwh per ycar. This 
enerey consumntion represcnts individual plant load factors 


: VI-6 
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averaging 28 perecnt. Should the work day be inercased above the 
average assumed | both thc kwh required ans the industry load 
factor would be increased, but the system demand and the gonerat- 
ing canacity roquirements would not be matcrially affected, 
TAPIE VI58 | 
ESTIMATED FUTURY POWSR PRQUIRFMENTS FOR INDUSTRIAL PLANTS (1960)|_ 
MEGDOVA POWER MARKET AREA aes tnt oe 


- s Power Required 
Industry i Plants Requirement _ es 


ELIE SE. CR CN NE EER SALMO a "AIOE NTNU UREN SAR a I NO i 


311 
55e 
220 


Cotton textile 
Cotton gin 
Flour mtlil 
Small flour milis 
Tobacco factory 
Cold storage and ice 
Tile factory 
|Milk pasteurization 
Dairy 
iJSced crushing mill 
Slourhter house ~ 
Paper and oulp 
Miseellonoous smell entervrises 


6 
? 
an 
ef 
G 
1 
1 
? 
5 
1. 
1 


12,400 
The diversity of demand between the many and widely varying 

tynes of process sing and manufacturing plants may be cxnected to a 
reduce the actual coineident demand of the industrial group tO. 
about 3,550 kw. | | 
| In addition to the 114,000 str which will be irrigated an- 
nually by diversion of the Meedeun Piver, it is cstimated that 
about 200,000 str in the Power Markot Arca (Trikala and Karditsa 
Nomos) ean be irrigated by pumping from grourdwater sources, “The 
LPP iration-or 260, 000 str by pumoing would require aporoximately 
162 million m> gf water, Assuming an average lift of 10 m, the 
Jannual energy requirements would be about &,000,000 kwh at tho 
ijpower plant, : | : ; 
| Tn order to adequately control groundwater levels in low- 
flying seetions of the Power Market Area, it is estimated that at 


| CPYRGHT 


—z RDPS3-U0423RUUTSUU2ZIUUUT - i 
1 ePAOlUEEG - 4 {PRTONES BOhys BIG ASe YU ns Re ey oon ing abou 100 Kw of ere 
installed capacity and consuming as much as 3,100,000 kwh of 


electric encerzy per year will be required, ; 

Public buildings: Only small amounts of electric cnergy 
will be used to serve municipal and national government buildings an 
in the area, It is estimated that not more than 600,000 kwh will] 
be sold for goyornments ‘lL use bry 1960, | 

Strect lighting: Since most of the towns of the area are 

smal panes: settlements, 4 rceintively limited street lighting load 
is anticipated, It is cstimeated that the street lighting require 
ments for the cntire market area will not exeecd 1 ,000, 000 kwh by 
1960, ie z 

Summary of energy rceguirements: The cleetricity demand 
and sales estimated for the Megdova Power Market Area ry 1960 is 
summarized in Thble VI-6, 


TABLE VI-6 
ESTIMATED FNERGY REQUIREMENTS 
MEGDOVA POWFR MOREIT ARKA 

“lass of cus stoner Power eon ‘Drerpy. Consumec 
i er agen og eg eg eg Te 1,000 kwh) 
Private lighting 2,500 54200 
Power 10, 600 234500 
Public buildings "250 "600 
Street seen Ine 350 1,000 


AAA ER ET A NR HEE RA, | 


Total (including system 
losses) | 13,100 


5, Valuc of Power 


plant may be considered in terms of: (a) the sae of prov] ding 
squivalent amounts of power by the cheapest alternate MEENS § Lb) 
he price actually paid by consumcrs AL TNE: presents 

rice which would be piid by consumers 2fter completion of a pro- 
bosed development 3 (d) direct bencfit to the economy of. the power 
parket area and to the country, 
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Public Power Corporation tronsmiss jon network which is planned 
for extension into the area in 1953, Inc Megdova power plant ca 
be compnred to Similar hydrocleetric plants in Greece which have _ 


been investigated and are known to be feasible for oroviding 
energy to the Public Power Corvorntion network and thus to, the 
Power Market APQA, The following four power plants were taken 

for comparis son, with costs as cstimated in 1949 by Ebasco Scrvices, 


Inc, 


63, The proposed eemets hydroelectric ane on the 
Acheloos River about 55 km southwest of Karditsas construction 
cost #62 9700 4 000, 


2,7 The Ladhon hnydroclcetric plant now being construct 
ed on the Ladhon River in the eentral Peloponnesus3 construc- 
tion cost #18, 300,000, 


=. t The Agra hydroelectric plant now under constructim 
on the Voda, river; construction cost ; $9,650,000, 


4, The Louros eee viant now bcing construct. 
ed on the Louros River in Epirus; construction cost $3,875,000, 


The estimated canstruction cost allocable to the Meddoun 
hydroelectric plant is $11,400,000. The plent will have an annual 
outout of 203 million kwh of primary cnergy and 26 million_kwh of 
| secondary onerey, and a capacity of 4,000 kw, Comparative data 
on the Mogdova and the four hydroelectrie projects of the PPC are 
fiven in Table VI- 7e From this data it is seen that the Cost: OF 
| developing clectric onerry at the Meegdova hydroclectric plant 


;compares very favorably with the cost of energy devcloped by other 

j projected plants. on the Public Power Corporation network, | 

(b) The _price patd for cleetric energy by consumcrs at The 
inresent time varies widely over the Power Market Arena, As indieat- 
ed in Table VI- eres rotes paid by customers in 1951 vary ae 6,138 
Dr per kwh in Kalabakn to. 5869 Dr oer kwh in Trikala, These 
prices indicente only ann value of power since the demand 
lgreatly excecds the supply. Under conditions of plentiful clec- 
irieity ct lower prices, far prouter amounts of energy would be 
purchased by all types of cunsumcrs, Present prices are necessari- 
lly fixed at high. ‘levels heeause of hirh produetion and distribution | 
costs and therefore indiente the value of nower only for special 

or luxury uscs, ; 
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TARLE VI-7 
COMPARISON OF 3 
HYDROTLEC: 


Cost per 
‘annual kwh t-annual kwh 
primary 
installed outoute/ 
canacity 


Ge CES. By" 
135.70 » 0058 
.O17e 
o01lZ2 
20207 
0143 


hd sy 
Lad xO 
LONRA 


,090 
5 000 


3 
5 
LR 
8 


IH 


ver olant. Annual 

interest vlus .33%° 
d construction cost 

construction cost 


of construction cost 
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A-RDP83-00423R00 : 
(c) The estimated charges to be made by the Public Power _ 
Corporation for different types of service are given in Table VI-8. 
Ihe estimated charges are intended to be only approximations and — 
Inay vary considerably from the actual future ratess howev ory they _ 
Are indicative of the significant reduction in cost of power to 
fehe consumers which will take place when the PPC facilities ‘are 


brought into the Power Market ances 


c 
te 
ae 
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pS TMATED AVERAGE ELECTRICITY RATES FOR 1953-5 sya 


Class of business ieevaee rate 


ee ee 
Private Lighting 
P Owe?p 
Public Pee ee 


4 From EBASCO'S report, 1950,. based. on LG 
Ratos include 20% taux on 
sales. to eum ite FuEkOHere 


i 


Be ao Fs ey watt olsetric bulb used for 
prams of kerosene ata cost of about Ge Dr after de eae ing "taiides 


Latpeton ¢ of one kwh of olectricity would therefore cost about 
B,800 Dr for fuel. About 10 percent of this value should be ercd-|- 
hica to household wiring costs and maintenance and about 25, per- 
| ent should be credited tO the distribution system, leaving’ about 
b, 470 Dr per kwh as the value of electric power cr. ditable to 
Pine tics and transmission. ’ 

For an oe ae comparison of the value of power it is 


onservative to estimate that, in industrial acute the outpu 
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manual methods is at least equel te the labor cost, AS manval 
workers ore now paid an Overnge WAFO of 25,000 Dr vcr day, the 
increased value of the cutout with Rea ee and power would 
be 75,000 DP ner day. If cach worker requires & kwh in crder to 
achieve the increased output, its value would be 9,400 Dr for each 
kwh consumed. If 4t is further assumed that “OY of the value of 
the increased output ts creditrblc to pewer (and 60% to mcchaniza~ 
tren) and, of this amcunt, 5? is creditable to generation and 
i ean (25 ¢ for distribution) the value of the power would 


be about 2,820 Dr per kwh. 
On. the basi of the forcgoing, it appears that clectricity 


57 


One Ay - 


served to the power ees. area is worth to the censumer At Least 
2,500 Dr ner keuth Howevir y under the estimated PPC electricity 
rates tabula tion jn Table VI-&, the charge will be about 580 Dr 
per kwh fer Lighting and 1&6 [r for power. : 

Projected power sources: As a part of a comprehensive 
program tc develcp the power rescurces of Greeee, the Public 
Powcr Corporat son 45 constructing the Aliveri thermil-clectric 
pliant near che ikis on the Fubecan Culf, abcut 200 km southeast of 
Karditss, This plant will furnish cleetricity to central Greecs 
by means of 4 transmission Jine extending northerly threugh Lemia 
and Velos toa Tarisss with a spur Line runring tc Trikal.s (sce 
Plate IX-1!'), “Also it is contemplinted that large amounts of pewer 
wil] be trans ied geuth tc the Athens OPca.s : : 

Kecordineg te the Poaseo report, the fliveri plant will 
censist ef two- 374500 kw maximum capacity turbines driving two 

a5 500/42 ,000 kva gencrators. Fuel will be cbtained from large 
devosits cof lignite located nearby. Under maximum utilization, 
the Aliverd plant, when operating en the interconnected system 
of -the “PPC 4 could renerate about 590,000, O00 kwh marketable encrey 
ner yoar,. Cemplcticn of the steam ve nt and the transmission 
Lines to the power mirket area are pase for 1053. 

Transmiss sion and distribution ft a TE de antici pot 
ed that the Public Power Cerpcorati“n vill have constructed a trans 
mi.sgicn line from Chalkis and 2 nert of the primary and seecndary 
distributicn system servine the power Market Area by the time the 
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Ebasco repert, the main transmission system will censist of a™ 
single circuit 150- ky dine utilizing S.uminimum with ee “GOre 
ecnductors Steel or combine tion concrete and stecl towers, will 
sunport the = ise line, Step-down substations will generally be 
150-15 kv pli ‘nned for unattended operaticn, 

Por power dis tribution, the primary voltage lines will be 
16,000 velt ond ene secondary Lines will be 220-380 settee mhe 
lines will be carricd on wood or concrete poles. ; 

Flectricity oroduced at the Megdova nowcr nlant will be 
transmitted and ‘distributed threugh the Public Power Ceorooration 
system, ‘The only ndditicnal eonstruction required will eonsist 
of 38 km of 150 kev transmissien line which will extend from the 
Mertava newor pdant ta the »rejceted PPC transmissicna line near’ 


Trikala, 


‘ | NT<13 


ith 
i te 
i t at. 
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CHAPTER VII 


chop CONTRCL, DRAINAGE, IRRIGATION AND 
ESDIC WATER SUPPLY REQUIREMENTS 


the subject of several reports as described in Chapter 1, Based 

on the aforementioned reports, a comprehensive program of flood 

control under the direction of the Ministry of Public ‘Works is | 
iniprogress <oL the present time, As it is expected that comple tioh a 
of the program will substantially eliminate the flood control _ 
problem in the area, no further consideration of this problem has 

been given except that the recommended irrigation system has been 
planned so that it will fit in with the existing and ae a 


flood control works . 
: : - 


2. Drainage 
Large areas in the Karditsa plain are affected by” “high 


groundwater table or by ponding, as shown on Plate III-6, The 
floodways planned as part of the current flood control program 


ae vee ca 1 cml 


will serve as deep drains or as lateral drainage canal outlets 
a aoe drain most of the water- iascecee areas in the plain, 


Drainage pumping stations will not be needed in the 
selected irrigation area. However, as pointed out in Chapter VI, 
the ultimate development of the Karditsa plain will probably re- 
quire pumping to drain the low~ lying areca between the Sophadites 
and Peneos Rivers near their confluence. Provision for these sta} ~~ 
tionsis provided in the future power requirements described in 
Chaptcr Vin E 


2 


Irrigation 


The pres gent Tint ted extent of irrigation in the Karditsa 
plain was du soribed in Chapter IV undcr "and Use and Farm i pecele ay 
and ee tion Facilities and Practicos", The aia 


if 
t 


Ae 2 Wak wator ros quire zmonts: To detcrminc the 


| under "Land oe 


each crop by months and the average net tie Cone re nequirchont in 
| f if Ss 
| millimeters Tor , a sample irrigation arva of 100, 000 strommas wore 


computed. 


the net crop requir: mont. 
|The area in cach, crop was 


'C representing the ny use of ‘the Land, The wighted™ nonly _ 
|amounts in mL Lipo te rs for cach crop were obtaincd ye multiplying l 


: 


CLOPe 
{ i re a 
A sinilar computation of the crop requirements was made 


ifor the year of minimum rainfall. ‘The required average 


irrigation i such years is 12% higher than in normal years and 


ithe water available will not be sufficient to mect this 3 


Ese is costimated that such dry years are likely to occur once in 


lovery 6 or 7 years and that NJ of the water requirements ca in’ be 
| Supplicd by eliminating cover crops. Les believed that “tho. 


| omission of the cover crops once in every 6 or 7 yoars wilt not 


matorially affect the fertility of the soil and will not affoot 


| E b 
the crop por avsons assumed herein, For these re asons the estimates 


| of net irrigation TO ee were based on tho average yx dar rein- | 


fall, 


7 project in atime tere oF depth per month, Net crop requirencnt 


was determined Aas deseribed above and losses estimated on ‘the 


basis of 80% : farm irrigation cifictency and canal Losses and 


/CPYRGHT — 
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requirement was thus estimated to represent en average depth of 
921 mm, Peak demand was taken as vqual to 120% of the normal 
requirement in July Which is the peak month in the irriga tion 


Seasons 


4, Domestic wa ocr Supply 
Although | there is need for improvements in domestic water 
supply aan as described in eee nae the aca Of eee 


involved are 
irrigation, denetel measures recommended for raising water ber 
and sanitery standards are deseribcd in ree Vidi. 


VII~3 
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TABLE ViT-1 


TRRIGATION WATER REQUIREMENTS 
KARDITS& PLAIN 


(sample. irrijation area of 100,000 str) 


Requirements April Mey June July Aug. Sept. Oct.” tot 


oa ‘en a L i 2 i 5r7 

Net ec uilrenents — . mm 70 97 140—ia2L9 33 a Qe 

Losses 2/ es mm on 55 76 109 a. fee ee 

Gross diversion reqt.ave. yeer gim, 73 125 173249 ee 79 25 921 

Gross diversion reqt, a7 m 7.6 12.5 17.3 24.9 21.2 509 265 92-1 

Gross Giversion reqt. Jean 3,0  s7 668. 9.3 97.9 223 0.9 3s 
aak demand 2/ eo yece 11.2 


in Joly cné sugust has net 


a7 ae A. eee 
Reainfell for average year assumed , SKOCPT 
PPS ing sguiremunts of crops. 

nsiaored effective in reducing co irements of : 
ee ie ; ste 5% sses end Ticld purcols taGA 

m deli average farm irrige tion 

efficiency used is 80%. _ : B 

2, Canal operarion Losses 15% and seepage 15% cr gross diversion. 


jiversion demand. 
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CHAD TER VIII 


PLANS. FOR DPVPLOPMENT 


ag wnltin Purpose. Jtilization of Merdova River Water - 

If the water diverted from the Nevrovolis reservoir were 
used orimarily for the generation of electric energy, only 7. OOO 
str could be irgigated i> -tie Karditsa plain, Conversely, if the 
water were utilized orimarily ‘for irrigation, about 226 , 000 str 
could be irripated but then only seasonal secondary electric enerey 
could be generated, 


for various power drafts and reservoir ease vith the Tee 
reservoir area, | ample storage capacity is casily obtainable; the 
practical limit is the availability of water, Asa factor of 
safety, the practical Limit-line has been set at 0% of the ee 
able mean flow of P,4 m/sec siven in Plate ITI- -13, or 6,8 m 3/sec. 
From the data in Plate VITI-1 and with total project” 
benefits for various combinations of power draft and corresvonding 
irrigated area estimated according to the procedures described in 
Chapter VI and til, it was found that combined project benefits 


increased sent icuene as with increase in vroduction of primary power 


the maximum benefit would be obtained by frenerating as much primary 
ce as poss ible, i.e., with a continuous power draft of 6,8 

m 3/5 ec and a corresvonding irrigation area of 74,000 str. Howcvcr y 
considering that the ade area could be increased by ae with 


the latter aivigion of i aes ne was + aaopeean The firm power 
draft: wii] thus _be 6,0 m 3/8003 203 million kwh of orimary | power 


while . 106 nation igs se water will be poatienie for aie enon of 
114,000 str each year. 
The alternative of using all the water for irrigation and 


genorating only. secondary power during the irrigation season was 
investigated and rejected for the following reasons; (1) this 


plan would roquire duplicate inst»llations, onc for gonureting — 
inowor during the Summer ond a companion anstallation clsewhere for 
1aCCr generation} the installation cost would thus be doubled. 
(2) In discussing this motter, officials of the P.P.C. indicated 
that a large block of secondary summer power would be of doubtful 


value to the Grock power networke 


| . E gies | 
2, Irrigation and Drainage e Plans Considered 


The dependable annual yield of Nevropolis reservoir is 
j 


i 
estimated to be 21 million m° of which 105 million m™ will: be 


‘available for irrigation of 114,000 str during the summcr. The 
ibalanco of the water will not be available for irrigation as it 


will be reloased 
be wasted unless an ceonomical site for hold-over storage can be 


«Ns 


to gonerate winter power and will subsequently 


‘found, : E: 
| Although. the scope of the irrigation development proposed 
herein comprises only Land to be irrigated by Megdova River water 

| rolcased during the summer, it is rocognizcd that additional 

| supplementary water supplics will be available after development 

j of the recommended project and that these supplics could be used 

| to expand the irrigated area beyond the 114,000 str mentioned abow 
''The possible sources of supplemental water are as follows: 


(A) Under the proposed development, 109 million m° 
of water released for generation of power during the winter 
and wasted into the Peneos River could be utilized for pli ak fac 82) 
tion if held-over by moans of: (1) A reservoir located 
potweon the powor plant and the Korditsa plain; extensive | 
roconnaissanes of the ares failed to reveal a suitable basin 
for such a reservoir. (2) A reservoir between the Karditsa 
plain and Larisa; in this case the water would be used oute 
side the Megdova project arca., (3) Water spreading for ro= 
charge of the aquifers in the alluvial fans above the Karditsa 
plain during the winter anc subscquent pumping during the 
summer » . 


(B)_ Recovery of irrigation scepage losses through 
pumping from grains or ghnilow wells; as doseribed in Chapter 
TII, ebout 18 million m of water eculd be covered from this 


SOUTCC >» 


(C). Diversion of Pencos River watvr into the Megdova 
project area in exéhange for irrigation return flow from the 
Megdova ojcet area. The summer flow of the Pencos River 

p 


4s now used to irrigate lands downstream from the Karditsa 


ae Approved For R 
lain; App aa cana sclceee lk RIDPES-O0425R001390990007 5 to bd 


co equal to the amount of water resulting from irrigation 
return flow; therefore, water could be diverted upstream on 
the Peneos and replaced by return flow without diminishing 
the net amount of water available to downstream irrigators. 


(D) Pumping from small streams, drainage conals, 
shallow wells or artesian wells. The rough estimate outlined 
in Chapter III indicates that as much as +7 million m of 
water may be available in the Karditsa plain cach year througt 
recharge by precipitation. 


(E) Pumping into off-channel storage. It is. * possibl¢ 
that off- ghannel reservoirs could be found which could be 
filled by pumping from streams during, the winter period of 
high runoff. Pumps, using secondary or dump power from the 
P.P.C, network, would fill the resorvoirs during the winter 
and the water could be released for irrigation use during th¢ 
SUMMCY . 3 


E z 

(F) Pumping fen deop aquifers, Certain areas within: 
the Karditsa plain are underlain with aquifers which are 
estimated,to give an average yield of 35 m3 hour for a 6 to 

8. inch well 150 moters decp (see Chapter III). A well yield 

ing 35 m2 per hour could be used for irrigation supply whore 
water is a and no other sources are available, but 

rela ie Se it 25 os tina tod that 


a thouth eee Lo cloetric power SAG be eval abe 


for use: in driying deep well pumps in the Karditsa plain, all the 
available low- qirt sources of water should be developed first, a 
prior to initiating production emia of doep wells. 

The farmers of the Kardits 
an irrigation type of ene non and it is ation that 


development may take place in widely separated areas rathor than 

in compact blocks. For this reason, th: selected irrigation arcal, 
provides 126, 000 irrigable str out of which only 114,000 str “woul 
be irrigated each yoare. A net irrigated area of 34, 000 str in an 
vicinity of Palomas was considered as a first future oxt . 
the selected irrigation area utilizing the supplemental water 
supplics described ¢ above, with subsequent development taking plac 


between these two irrigated blocks of land (sce Plate IX=16) 5 
however, in this report, the costs and benefits resulting from th¢ 


Sa ne a | VIIT=3 
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Drainage of the irrigated area will be ecissident with | 


“i 
hie 


Gang perl .or the plan of the ATEIE: 


3. Recommended Plan of Development 


eee es 


The reepmnonded plan is presented as 4 singluestage dce- 
velopment with a 3eyear construction period for comple tion of whe 
irrigation foaturcs. The plan o of development consists of ‘the . . 


following principal features: 
Constrution of Nevropolis dam and Karitsiotis 


diversion dam to furnish 210 million m3 of water annually 
for power and irrigation USUS » 


2, Construction of e power plant headworks near the 
village of Tsardaki by menas of whiich water will be diverted 
from the Nevropo lis resorvoir. 


a “Construction of a emerete hishline eancuit for 
conveyance: of water from the headworks to a steel penstock 
1.5 km in dength. 


Lb _Constim ction of an 84,000 kw hydroclvctric por or 
plant near Blasdoe 


5. Construction of an irrigation system near Karditsa 
where 114,000 str could be irrigated annually. A erojeet 
drainape sys tom will be constructed in conjunction with the 


arrice ction, Systeme 
Detailed descriptions of tho recommended works are piven 
in Chapter IX, estimates of costs in Chapter X and an economic 
analysis in Chapter XII, In Chaptur XI, the organization’ of ‘an 
irrigation district to carry out the irrigation dovelopmuit and” 


to maintain the works after completion is described. 
4, Domestic. Water. Supply ond Senitation 4 4 4 ~~ 
In addition to the development project for the Karditsa = 
plain dcseribed Above, measure should be taken by the Local i in- 
habitants to improve domus stic water supply end sanitation. 
Domestic water supplics ean be yrotected against contamina tion 
by foncing, and by oxeludiny waste discharges through construc tion 
of adequate sanitary fac Llitics at Locations removed from sources 


os 
of supply. There is no provision for obtaining, water for domestic 
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ESS 


Cc re Scommond ere 


development, | 
feasible mo thod, 
ed wells, As income diy ENG orca increases as result of. the pro- 
ie 


posed development, the Larger villa¢es will be ina pesieion to 


install water distribution systems while the smaller villages will 


fo 


be able to ins tall supply systems with distribution Lind tec 
public hydrants ’ E 
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dicated on ‘vinta tt. dig ARO listea ¢ as follows: 


dene Beueeyats formed by Nevrepolis storare dz im on 
ee Heer retculs diversion | dam for diversion 


(2) The ane. power agente. comorigsing the powcr- 
plant headwerks near the villere cof Tsardaki, a cc ~nerete high 
line conduit ecnveying water from the headwerks to a 1.5-km 
stcel penstock, an &4,000-kw hydreclcctric plant near Blasde 
and a 150-kv transmission line 30 km, Lone tying in to ae 
prejeeted PP .C, network ot Trikela. 


3 Gy in irrigation end arcinage systcm ecnsisting cf 
a diversicn dam and intake nt Metrepclis and_a main canal 
and laterals covering the irriga ted arca, The préject drain 
age system tics into the pres ont system leading to the Meras 
drain and ya Voulgara Torrent . 


NEVROPOLIS RPSERVOTR 


F 
Pertinent data eon the dem nnd rescrveir arc given in 


Table Tels, Por exolanaticn cf the stecrnec Alice cations , ene 
Chapter VITI, © 


LY Deseription o ‘of. Repeats) : 
The Novropelis dam will be lcented en the Megdeva ‘River 


about 250 m unstream of its ecnflucnee with the Karitsiotis Piver,| 


about 12 km scuthwest cf Karditsa. At this point the river flcws 
ae a hae directicn following a rather well defined and 


ens damsite ee: Plate IX- a. It has incised a shallow * RAST 
ranging froma Fow meters to 30 meters in width and is eharacteriz. 
ed by an almest complete lack of slluvinl dencsits in its ‘stream 
bed excent for a few Ie cations where shnllew denosits ou sand and 
grevel are formed. 

At the damsite the river bed at El 745 m has a width ct 


AS SOAR enema. Satna cine AS . mints na sa es Unie nc Me 


Discharge characteristics 


Drainage arca 

Mean inflow 

Mean inflow per year 
Dependatle eogaow 


eet hemnattemmerineeeninameeatadeniaraninietti ann ate ae 


Storage 
allocation 
106° m3) 


Elevations aa “storage allocations EL 


AIRE ra a Rt ORR EIR RT AT: AROS fe IR LNs, * I Or rc A PLONE mE NL 
~ anal 


Streambed at ae | Wu5,0 
Dead storare Zor Sealey 


Top of Tee ‘storage and snillway 
crest 

Top of dam : | 

Heirht of dam (Gere Pounds ton 

Arca of roservoir at snillway crest 


Spillway and _ Outlet Works 


Peak inflow, ap) tiway desien flood 3/sec 
Peak outflow, spillway design flood 115 m/sec 
aximum reservoir level, svillway desisn flood 

pillway length. 
Reservoir outict at dam, inlet invert 

Capacity during construction with reservoir at F1 765 

Final capacity with reservoir at El 776 


DOUeE. —Healures | 


Diameter 
Length 
Capacity with rcservoir at Fl 776 
Penstock 

Diameter 

Length 

Capacity with rescrvoir at El 776 
rurbines 

No, of units 


Type : Pelton Wheel |_ 


Pating 30,000 Hp 
feonerators — ae 
No, of units | ; eee 
Crpacity : . . 42,000 kw 
Transformer 15/150 kv 
Nominal rating © 80% powcr factor 729 500 kva 


|; UPYRGHI eT if 
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aan is 158 Me. 

On the right bank, 2 hill rises anoroximately 90 m. above 
the stream bed on a ert slope of Yel, The left bunk is much 
hirher and steeper, rising severn] hundred meters cn ae n0~ 
preaching 1.531 in some Icentions, There is enough s 


to Support an agundant growth cf trees rnd shrubs. 


F 
* é 
2, Ceologic Tnvestirations 
Gonernl description: The sem and reservoir areca 


482 


within formations ranging in age from the Mesozaie to recent. 


tt 
All rock types this area re Gane The older formition 
(Mesozoic age of the 

compact woell- bedded ere te interbedded with brown to ink cr 


prey hornstone and brownish areillacecus shale in thin layers, 


The flysh formaticn of Focene are (Tertiary) is deposited ever 
the Limestene formation in-an uneenfermable-contsct, “Tac ‘plysh 
consists of adtverne te keds of an bda .cecus silty shalc and sand- 
Stone shale, The silty shalc as well bedded in thin beds ‘and 


E 
contains vory fino quartzite sand and aA very small perecnt, of 
i 
mien, The se ee isa ermmnet rock jn thick beds and gensis sts 


ol Lane quartzite s and, Qverlying the flysh strate arc aTluviel 


and recent Wain ar Beat silt, Sand andl fravel., 

The Limes eion 
have been subsector to the hiciae tectonic aaiencnie. nog for- 
mations are folded with a rencral dip to the NE (ups stream). A 
system of approximately paralle? faults with « general dircetion 
from SE to NW exists THe strata at the pripht abutment ate. a0= 
proximately horiz frac while nt the 
tho 2butment on. “angles of from 20 to 30 epeees, 

Mest of, the aren Ge be inundated by the reservoir. is 
covered by a thick bed ef alluvial sediments or flysh (arpilln- 
ecous shale). Out crops of Mesog oj.ec limestene ecceur at the inter- 


section of the rands Tzardaki-Rozeuli and Tzardaki-Necheri, sleng] 


the seuthern shore of Vova Lake and 1 km sneutheast of Ve ae lnke, 
These cuterops are small and in eempetent geologic epinicn, a 


underl-in. by witortay “ht rocks, Rock outcrops rive no indiention 
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| 


i a ll 


ti 
E 
ef pervlous zenes nor So ere any eviecnee EL 


lereund soluticn ghonncls. The reserveir rims at the ao Level 


are oxtremely thick and appreeinble Terkesc is unlikely. 
Rarthquakes of fecble or medium intensity have cecurred, 

jbut these of 1 great intconsity have net been cxpcricneed. 

lusual desion criteria for seismic effects arc ecnsidcred necess TY. 

Geelopic pieans ata seetions cf the 

Plate IX-3, , 


Subsurfs d cearen ace The oxnicratery ororram at 


i 
idamsitc consisted of three diamend cere drill helcs to ustePl ish 
Pacer “EC CLcr ae cme ditions. dctcrmine eenerel excavation proades 

9 t 


and te preve ee Lbility of the foundatien to support the sili 


ca 
a 


iturc. Bering Icgs ané location rare piven en Plate ee 
The saddle te the left of the dem was examined by means 
ihe 


' i . : 7 na: 
5 test oits to determine the thickness af everbarden te bed cr 


Iwhich was found very newr the surfre. (0,20 tr 0,60 errs 


The $1G¢ for the props>sea headwoerks wos inves Livated 


imeans af twe diamen? care arill helcs. Results vre siven on 


Plate ITX-9, a: 
Pansies, The river bed eonsisls -f Feeene flysh rock, 
the Plysh, which extends up the right bank te 
‘Fl 752.0, is ua netioe with » strike MW te SP snd a dip O° NT, 
From El 750 to 769 the flysh is covered by a bed of brewn city. 
The strata fren PI 769. te PSO ornsists fio woll-bhedded Mc gozeic 


| limestone with 2 strike NW te SB and a dip BOS NE, On the lime- 


Stone A. ecempace conrlemeratc te: Weaderod with nem) contaet, The 


| datter is comons ed of limestenc rrovels ceriontcd by prey cAlcarecus 


vargillececus shea ie with joints ef scecndary ealeite and eracks 
filicd with prey, apeilleeccus shale. The esnrlemerate in turn is 


}eeveres by Eocene filysh, 


The core. borings at the Samsite inadiernte > rather complex 
recl ry. DH4 in limestone is cnecuntered te Fl 761,5 and belcw 


| this conglomerate te F1 749.3. This in turn is undcrlain by 


fiysh, As the flysh telrnrs te A Isteor eéeicrie afé, it is .cyiden 
& : ; 4 in : 

that an overthrust cxists and thet the clécr reeks are under the 
é / 


younrer rocks, 
In LH6 nt El 741.2, a bed of Limestenc &,7 in thickness 


7 [ de | x. te 
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ME 


|was encountered with no sign of conglomerate, 
iflysh was interbeddea with the Jimestone from I'l 732, 


of sandstone 
50 to the 


| 
4 


eracks 
lory at 


borings 


jbottom of the hole 
In D'S only flysh was encountered, 


in the 


Lie Sache 
made before consfruction drawings are elarted wath. at least 3 more 


at the 


jand no leakage of water 1s 


tlysh; 


i 


it BOG Be e 


however, 


amsite as follows: one 


Tt 3s watertieht rock 


exceetled for a 


te | - 


in view of the ae complex Peat: 


at is recommended that further investiga tions be 


on the right hark starting 


E1760. atan angle of 70° 
jtne second in the center of the channel (E1 T46) and 50 m ee 
end “the: third on, the ert: Pamks. 1.705. 
least, As bedrock is exposed or near ae surface at both abutments 


about to the weet and about 0 m deens 
at an anele of U5 


and the river hed excevation will consist essentially of strin- 


9 
ving and the forming of a ehallow eutoff trench in the rock, 


t 
exeavetion will]. assume an irrecular vrade following the coeur 
OL Ge POC: It is not. Jovedy that oxreneina Loeunde.7 on treatment 
will be required; however , nending further field jnvestisaoti tons, 


4 


ian allowance for drilling, washine and grouting has been included 
lin the cost cetimate in Chapter X, 


Snidivey: 


UK uP 


Redrock is near the surface at this location 


and no snecial treatment is required beyond removal of overburden 


and excavation of rock for tho soillway and spillway channel, 

| Karits otis canal and _ diversion. dame The cansl will lie op 
jthe north side of the Karitsiotis Biver at arout B1 €00, It will 
pass through an arca of flysh (argillaceous silty shalc and sand 


stone shale), 


At the 


the -beds 


and no 


scenastce losses are 


of which dip stceply NF 
ithe slope of the bank so that there 
rock is watertight 


(30° to 60°) inta 


ig no Canger of slide, . The 
aera: 


site of the Karitsiotis 


ion both abutment 


Sands , gravel and 


sg. The hed of the river is eovercd by a 


bOlcers about Lm thick. tie karite1otis 


‘Jorovortion of flysh sand and gravel, 


being the only gtrear in the area which has a reeent sediment bed, 


with only a small 


No spceial foun3 lation. “yrabe 


The over turden cgusiste largely of limestone, 


i 
iLem cxists except the nrovision of a eutoff to bedrock in the 


river bed, Two diamond core drill holes wore drillcd at this 


i 
| 
| 
1 
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sindy silty clay) the typicesl flysh streta were found, 1 Gey le 


ternetc thin stretn of sinistone oni shnic, Beeruse of the lnmingt- 
ed neture of the flysh through which the tunncl for this structure 
must be driven, temporary supports snd permenent lining wild be 
requircd; however, .s th: rock is oreetierlly watertight, no spe- 
edal provisions such *s grouting will ke required, 

High- hs Line conduit, nenstock and power house: The areal 
rcolory 2nd reoloric sections fer thcsc structures sre shown on 
Plrte IX-10, As indicsted thereon, flysh is exposcd along THe 
alinement of the high-linc conduit, and most of the penstock. 
Alluvium is cxposcd nlong the slincment of the lower end of the 
penstock and the nowcr house, No difficult foundation problems 
arc expected concerning the high-line conduit and the penstock, 


For final design, borings will he required at the power: house to 


determine foundation’ conditions more accurately, . 
Metropolis diversion ism: This aam will, be located in 
the K-rdits. pL®in which was formed by vlluvisl deposits of great 
but unknown depths, The ens iS: cang iat of “el ng, Silt, sand, 
sandy clny, silty clay nd prevel, "“'o horings werc made for this 


rcport, 1S no speciel fourdalion Lrentment is required for struc- 
tural reasons; howuver, in conncetion with sccpage losses and 


Rpron protection, borines should be meda prior to finnl desifn, 


Nevropolis Dam und Spildway . 
Selcetion of site: Whe site sclcetcd for the dam is about 


m unstream from the conflucne: of the Knritsiotis River with 

Merdova aba n-rrow point where bx contours of the sides of 

valley arc most fuvorsble for forming the abutments for “CNG. 
élatively high dem contemplstcod, About SOO m from the lgft abut 
ment there is a. saddle which permits thc construction of an over- 


Flow spillway with “ minimum of cxenvation, A sharp nosec_on the 
oft “butment is favorsble for lee-tion of a tunnel for rjver 
fiversion during construction and Isler use as a reservoir outict 
see Plate IX- 6). ‘ 

About a km below its canon vith the Kiritsiotisy the 
lcedova Piver caters Spore which cuts through the Agrafa Moun- _ 


TX-6 


sap 
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Jonstructed at a narrow noint in the gorge near the village of 
i 


chavakia (see Plate TI-1) 3 however a comparative study indicet- 


ed that a higher « and more costly structure would be required to 
secure equivalent “storare. | 


Tyne of _dam: Several possible types of dam suitable for 
the location were “investigated prior to deciding on the rolled- 


fill type recommended herein, With the abundance of suitable 
porrow material for core ané sholl adjacent to the damsitc, the 
éonventional rolled-fill earth embankment with impervious core and 
pervious shells was found to be the most economical, The recom- 
mended design is shown on Plate IX-6, - 

The following tabulation gives the controlling dimensions 


of the ombankment . 


Top of dat 

Spillway crest 

Bed of river 

Width at erest of dam 

Slopes of impervious central core 

Slope of pervious shell 
Downstream 
Upstream 

Minimun water level in reservoir 


| An impervious cutoff will ke constructed as an extension 
OL the -core with a bottom width of 10 m and side slones of ion 

The cutoff trench will extcnt a minimum of 2 m into the rock 
foundation throughout the length of the axis of the dam, to mini- 
nize seepage under the dam. ' 
Designs: ‘The stability and factors of safety of the dam 
wore determined, ‘using the dimensions given akove and test results 
for the borrow material solectcd, The angle of internal friction 


jof the sand, pravel and boulders of which the pervious shells | 
iwill be constructed was estimated to be 35°, Material for the 
ieore will be taken from borrow area "BY", The strength character- 
listics of this matoria Jas determined by direct shear tests and 


fas used in the computations wores 


sai ica ce — 


Hae 


follows: 


Ancle of dnternal friction 
yea. on, ohesion 0,95 ike /em™ 


conditions : a) he ose alk: Si ae eames to eenuaein to Fl 770. 
> ght shell matcrial below and drained miterial 


labovey downstre Sum H chell ¢ scumed drained; both shells resis st hori- 
zontal shewr forces from the core which is assumcd to be saturated, 
1(2) Gudden dr- >wdown and seepage line aa to the slope 


The factors of safety for the two cascs Are summarized 2S 


Safety = factor 


“Norizontal shear analysis c 
Upeean 1,89 
Downstres | 1,99 


Case 2 ~ Sudden une 1.29 
t ‘ \ 


The nbove factors of safety nre considered waa for th 


Case 1 


“by excavating the cutoff trench into rock. 


Seepa go% A seepage analysis was made cae the los 
through the embankment. A factor of K = 1x 107° was used for the 
cocfficient of permeability, thouch this is far greater than the 
actunl velue of the core material when properly compacted. The 


| analysis indicates that the total scepage loss through the embank+ 
/mcnt would not oxeeed O702 m/sec. Scepage under the dam (through 


the foundation) may safely be disregarded, inasmuch as the imper- 


| vious core will be carried into the flysh which is watertight. 


E : , 
Borrow materials: The two principal meterials for con- 


struction of the dam are sand, gravel and boulders of pervious 
nature for the aicase and silty clay and sandy clay of low permea 
CLiaty force ccntral core, Shell materials in sufficicnt quan- 
tity are found in the Karitsiotis stream bed, extending for a con- 
siderable distance upstream of the conflucnce of Karitsiotis and 
Megdova Fivers. 
gated by means of shallow explorations consisting of auger borings 
and test pits ns shown on Plate IX-€, Of these, borrow areca "PR" 
was finally sclected ns containing the most suitable material in 
sufficicnt quantity. Borrow Area "B" is pasture land loentcd abo 


Pour borrow areas for core materials wero investi 


a j | __ 1X-8 
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conditions existing at tho dam, Denger of piping will te eliminate 


00 m upstream of inc dameite on the icft bank, Three 
foa maximum depth of 1.50 m ward exeavated and bee 


ound to be sandy clay contsinine trace to some rravel as shown 
n the lops in Plate IX-6, while the hich clay content vrovides 
H E 

the required sore OMe the adequate nercentage of rranulsar 


6 
ie) 
and composite samples werd taken from ench one, The materinl was 
f 
Q 


material increnses its strength charnctoristics, Porrow Arena 
IC" located opposite borrow arca "Bl" on the ripht bank will be 


ysed solely to supolement any deficicneics, This borrow pren ws 
dnvestipated by means of auger borings A~3 and A-4, excavated to 
a maximum denth of 2.5m, Samnlcs from these borings were elns~ 
bificd ns silt and send with traec to some clay. The clry con- 
tent inecrenses in’ the vicinity of boring A~4, while in the vicin- 


ity of boring has" the material is eects entirely cohesion- 
fess, Borrow area "A" at the damsite wes eliminated 2s it con- 
tained a Limited quantity of suitable material, Borrow arca "D", 


in the vieinity of the conflucnee of Karitsiotis and Mogdovea 
Rivers, which is now used productively for the cultivation of 
lcorn was discarded beenuse of the shallowness of the deposits of 
limmorvious material, Coarse neercrate for eonercte ean be obtain 


inca from the Karitsiotis stream bed, and sand may be proecssed 


from local sources, Rock for riprop and peving can be obtained 

ifrom tho outlet works and spillway excavation, Additional reck 

hean be guarricd Mn the slopes on cither side of the Merdova Piver 
CaVuacr downstream, where numerous cxeellcnt outcrops ore rvail- 

fable at or near the river bed. : sou 
Tho Jaboratory tests performed on the’ 


soil eS Aenea: F eave the seils investirntians for con- 
‘f struction ma terial included sicve analyses, Atterberr limits detep- 


minations, Proctor compaction tests, specific gravity determina- 
| iong j consolidation, yeveleze) guamiseterel eer And -CiProet. sacar 
tests. . The latter werc used for the detcrmimtion of the value 
of the cohesion “And the angle of internnl friction of the soil. 
All samplcs obtained were disturbed and the tests performed on 
them were in the condition of compnction and optimum moisture 
content, required when rolled in pince. A detailed list of the 


results of the above tests appears on Table IX-2, 
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TABLE IX-2 


-€TVMARV OF LAROPATORY TEST RPSULTS 


r SOTL SAMPLES FOR MPEVROPCTIS DAM COYSTRUCTICN MATERIALS 
I 
Atterbe ‘ASA Proctor Unconfined og 
Cradation “Ue nT esc usee ite Sinéet Shear 
Natural ~"" i limits ral Compaction Comoression 
Borrow Camole ee SEAT Soe a 


Se ee r 
Soi t% inole 
we. oisture Opt. Angle 


; aint elo, 
Centent MC & © LL PL ‘lase, Max.dry mois. Stress Strain®y Cohe- of 
Do We. unit vt. €  ke/om sion fric- 
a 


eet ts 
(T/n7) 


G 


ae 
fy Ree LLOn 


e/ns) 
(bag samples) 
60 hO,2 21.12 28.1 SC 


61 22 17 41.6 21.9 19.7 SC.CL 
26 23 51 36.0 20.2 15.8 GC.SC 1.71 17.5 
55 32 13 48.6 27.2 214 SC 


5741 2 - - Q 
60 33 7 34.3 9H SC 


28 


rs 


ly et ie fete ee eee 
(Jar samples) 
ics assem n ae eee eee 
42.0 19.9 22.1 
43,5 21.8 21.7 
39:,0° 12.3 20..7 
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ener 
The narrow channel and rolatively steep slopes at the dam~ 


site require that river diversion be oo by means of & a 


itunnel for which, 


horseshoo: shape concrete ini nd 50e em. thick, The dimensions Sige ini 


ithe lining will be 2.5 m high by 2.5 wide. During construction, 

ithe tunnel will pass 30 m’/see with reservoir level at es 965 3 

this is adequate. for a flood with a peak inflow of 200 m/sec 

thaving an estimated frequency of once in two years. Following 
completion of the embankment, the diversion tunnel will be convert-. 
jed into a permanent outiect by jnstallation of a conerete aes and 
penetecney valve ae 70 =m from tae: anlets 


Weaaaas & where el rate will Be eae pee Plate TX~ 6), 


Spillway: The spillway design flood as developed in Section 
TII-11 of this roport was taken as 1,100 m/80C. The soillway 
| capacity of 115 m/sec was determined by assuming the reservoir 
Piudl-at thc start of the flood and reducing the given inflow by 
Peservoir surcharge Storarc. Tho svillway, aeated in a saddle 
; about 800 m from the left abutment, will be a straight concrete 
| spillway 50 m Lone with its crest clevation atB1790 and approach 
| channcl bottom at FL 723 (see Plate IX-7). The overflow crest will} — 
have a conventional shape terminating in an apron and dentated pia 


bucket desipned to spread and aerate the overflow nappe. The spill 


| way channel is in rock and is therefore unlined,: “It Leads" back 


reservoir area Pevae offectually arg) ait down ee siectlianes? “aa 

| described above, with, A desipn inflow of 1,100 m 3/00, the maximum 
| outflow is only 115 m~ */sce, 

| Preparati The reservoir arca at 

| spillway crest (F2 790) of 20,500 str eirap ee R29 of the area 

| of the Nevronolis plain, this plain, in conjunction with the ad 


‘esl 
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nthe HHA tee al 
! H 


| jacont hill and Rouen arca, suvports a vopulation of about 

Os O00 people whd live in the 12 villages situated near the plain. 
iA meagre Living Fs dorived by these inhabitants by farming tic 
‘plain and by nasturing Livestock, About 2,500 str in the viain are 
inow irrigated from the Megdova River. Primitive farming methods, 


aie samtnge ie! ncaa: 2. IIR: 


irrigation ¢ and drainage eae ie and the small 
average” annual 


mae of aa, 


i sales Py asad: end from eee enaneae, 
Inundation by the reservoir will »ermanently elim ne to. 


| producticn on about 5,100 str of small grain, ', 

| 3,200 str of Seed votntocs, 1, O00 str of alfalfa and - 570) SU Ot 
| native pasture and range, This represents a loss of bes paceg aA 

| production which hes 9 gross value of 10 billion Dr, and a net 
vyolue, after dcductine farming cxnenses, of 5 billion Dr. 

| value On te land varics from about 200,0°0 Dr ver str for pasture 
to 2,000,000 Dr per str for good quality irrigated land, It is 
estimated that “he inundated 1nnds will have a value of 20,000 


i million Dr. 
Of une fo, 000 people now derivine their livelihood from 
the Nevropolis plain, about 5, 000 people will be displaced by the 


¢ 
construction of Nevropolis dam and reservoir. Means should be 


found of rosettLing all or part of these people. Possible solu- 
tions include (a) labor requirements for irrigation of the larger 
farms in the Karditsa Irrigation District (sec Chavter XI) (b) 


labor requirements of industrics using Megdova powcr, (c) construc 
tion labor for ee Merdova a rad ieee Bye ca trade re 


; E 
Nevropolis reser 


in the Thessaly. v: 
the Megdova nyifootectric Bis nte 

In the preparation of the area prior to flooding the vrin 
cipal work will be the rclocation of a portion of the Kastania- 
Neohori road on the west shore of the reservoir and a small sectigqn 
(24 km) of the Kastania-Tsardaki road on the east shore. 
reservoir area Will be cleared of timber and small trees between 


the limits of on and low water (B1 790 to 776), The area is 


Sanitized - Ap D 


tetera 
nt 


| Loading inte: the 


HA eet 7 ee 
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rather sparsely wooded and the salvage valuc of the timber 7 thc 


local residents would morc then offset the cost of the required 
; 


iclearing. There arc no gaps or saddles in the reservoir area that 
will require the construction of dikcs or cmbankments, nor are 


13 of sink holcs or depressions along the marr 
asures to cnsure 


Le Karitsiotis Diversion r 
Diversion of the Karitsiotis River will be accomplished 


iby means of a diversion dam 2 km upstream af the Megdova River 
E - bras te Jee 
leonfluence and a_ canal altong the north bank of the Karitsiotis 


i 


Nevropolis reservoir, The diversion dam will be 


ia low unecontrolicd conerete overflow weir with a rated intake and 
| sluiceway on the left bank (sce Plate IX-&), The dam will be 


30 m long and 5 im above streambed (crest F1 800 m)3 it will heve 


an ogec profile ond a conercte apron downstream terminating in 


| a bucket. ‘The streambed downstream from the bucket, Wid GC: PPO= 
E : 

| tected against crosion by dorrick-stonc paving. Cutoff wells, 

lat the toe and hecl of the dam, will be enrried down to bed rock, 


and as a further precaution to minimize uplift, the downstream 


| apron will be nrovided with dcev holes avd will be underlain by 


a graded pravel filter. rxeavation upstream from the dam will be 
packfilled with! 
with o radial rate 5 m wide and 6.90 m high betwecn two abutments 
which will act as training walls and will cxtend about 20 m un and 
Bownstream from the gate sill, The left wall will be dropped to 

form 2 skimmer weir with its erest at Fl 799,403 a stilling basin 
6 mwide by 20 n long With its floor at 798.0 will lead to intake 
gates cach 1.5 by 1e5 ms HS 


“impervious material, A sluicewny will be provided 


ef 1 to 1, designed to convey a maximum flow of 7 m/sec. As 
stated previously, the canal is cut into flysh and ne less cf 


water is anticivated. 
F 


The canal will heve a bettom width of 3.0 m and side slopes 


cl 


era 
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water Will be Treated on the "east shore of the reservoir, about 

6.5 km NF from Nevropolis Pam and adjacent to the village of Tsar- |_ 
daki, As indicated on Plate IX-11, the headworks will consist of iy 
an approach channel loading to a tunnel 260-m long which will, | 


in turn, discharge into a conerete high- line conduit, The aprons 


ehannel will be. 
and sideslopes of Ub to 1, The depth of cut will vary recat 
from 0 at the entrance of the channel to 20 m at the tunnel portal,| _ 
The tunnel, of conventional horseshoe section, will be-2. . om high | 
by 2,5 m aide inside the conerete lining; it will be on a slight 

grade, the invert clevation at tye inlet vortal being 770.5 and 

at the outlet 770. Oo, A bell-mouthed inlet to minimize head losses_ ; 


control tower art be from the Kastania- varaiess road which poo 
adjacent to it. fhe OuLplet portal of the tunnel Maes be directly 
connected to the conerete highline conduit. 
pre eeeeicn and Cee | 

High- line conduit and terminal regulator: The naehs line 
conduit will lead from the exit portal of the tunnel to the SECES 
penstocks 11 will be a reinforced concrete pressure condult. oe | 
in internal diameter, 1,100 m long , supported above ground on con= 
crete cradles (see Plate IX- 1D. 
is El 763 (max. 
(max, « Btatic head - oo 6 
near the end of | ‘the high-line | ‘conduit, at the penstock pee it 
will consist of an open well having an area of about @0 mand a | 
height of about. "40 ms its purpose will be to avoid transmission of | 
water-hammer offects from the penstock to the conduit and | _to ‘sunpty 
sufficicnt water to the penstock for a brief veriod in case of ude 


den increase in, -crend at the power house, In pEOR Va TE es 


CPYRGHT | ( , 
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Ponstock: The ae Saee Plates IX-12 and 13) will 

i lead from the high- ~Line conduit at 

| EL 287% it will be Se ASececl. wage Ls a 2 m in ees 
with shell varying from $" to 1-5/8" thiek, It will be suppor tud 
| slightly above ground surface on concrete cers Sapa with anchor 


i blocks at cha ECS of dircetion or ena 


house, 

psi. No allowance has Deen made.in. the: pipe Eoter- 
hammer as with the high head on the plant and the time > Gomseents| 
;at which the governor will bo set for complete closure, the watere 


i hammer pressure will not exceed 1/300) he: Static noad and" the 


| tension in the pipe porimeter will not excced 20,000 psi which soa 


}woll within the clastic Limit. 

Will be ak m/sec for which the maximum aleies will be ce m/sec 
jand the head los 8 60 m or about 12% of the gross head-- this is 
| acecptable considering sa age) short time of occurrence, i1though 

| Plate IX-12 indicates the pens tock as having a uniform diometer, 


‘when final dusigns are made, considvrotion should be ead to ine 


| creasing the dicheter gradually from the bottom to the cop. a 
order to reduce friction losses ané water-hanmer ond achicve pos- 
sible savings in, froight charges (pipe sections of various. diane 
etors can be "nested" during shipment) . PSG FELLOF “ve lve is 


necessary, no waste of water will occur except through the nozzles 
| during the 10 or 12 seconds of closing timc, = 2 

| Rower house The hydroclcctric station will be Loentod 
incar the village of Blasdo about 10 km NE from tho dam, Tt will 
bee reached a an access road from the Metropolis-Blasdo Ro oad. 

be of the closed base of rcinforeed conereteo 


construction, T | 
struction and will contain the necessary parevaes for ingpsction, 
oil and water piping, electric couduits, and turbine pits. : 
Switchgear, patterics 5 shops : ‘nd washrooms will be housed “in 


the superstrueture. Tho two generators will bo placed 4.5 m 
back from the downstream end of the teilrace portal and 1+ m apart 
Bach generator has tentatively been placed between and directly "a 


stag 


_— arn 


ee 


ee 


Pr LO hte. “horizontal- sha ft Pelton wheels. in final ccs 
consideration s shoul be given to the use of one vertical-shaft | 
Felton wheel for’ cach unit so 2s to reduce materially the size 
of the power house, & bridge cranc running the length of the 
power house will" be used to urcet and dismantle hydraulic and 


olectric machinery All muojor equipment will bo vicetrically 


operated, 

The turbines will be of the Polton type rated at 30,000 
Hp at 430 m head. They will be designed and built by rocornized 
manufacturers of proven oxperionce and will be equipped with all 
accossorics necussary to ensure the guaranteed cffictiencics 
uninterrupted operation. é 

The oe will be Fea Doss at 89 See power facto 

ad is 

Hach gonorc fe Will bo cee with a 
ana © permancnt magnet pilot generntor, The 15 kv transmission 
Line from the plant will dead ond i" GAC pone loerted about 
LO m west of the power house, Here, 
the voltage to 150 evs, Tae electrical ae will be at 
WLtn OL. nccessorius needed to ensure the guaranteed efficicncies 
rnd uninterrupted o operation. ie 


Ai onsmission system: From the switchyard at Blasdo, a 


150= kv transmission Line designed according to accepted modern 
standards will run about 10 km easterly to Karditsa and thenee 
28 km north to trike ‘La where it will tie in to the proposed P.P.C. 


network, The ee market arcn and proposed transmission Tine arc [T 


shown on Plate rats 
: TRRIGiTION AND DRAINAGE SYSTEMS 
: 
6, General Plan 
Pie gonora al layout of the proposed ivrigation system is 
shown in Plate iX~ 16, Tho Metropolis diversion dan and canal 
intake will be ied ‘ted in the channel of an oxisting torrent into 


which the power =house tailrace cmptics. The rel: tively high clova- 


i 
| 


Lorether with the eoneral slone Leeward the north will nermit. of = 


fective dist rivat ion of irri¢ pation water by rravity. 
| The mein eannd. will take off from the diversicn a ‘in a 


pe caree one or a distance of two kilometers then turn easterly 
following the down-s slope side of the existinr drainage cenet as 
far ag the erst hank of tre Kalenzis Piver, a distence of @ km, 
From this voint, the canel may be extended later, at 
that more water hecomes nyo ilable, to serve an aren on the ce 
hank of the Sofaditis Piver, . 


All the grincipnl Intervals excent two will. be 


from the main canal as jridieates in Plate I-16; the two excent ions ako 


Inpe firet the lntercl running easterly from the dam which whl be 


served from the inteke on the right bank, -n? second the Interal 
y _ 


running westerly from the dom waich will tke off from the main 


canal and be carried under the strerm by « synhon. 
The secongnry canals will be loenteé sc as to form a par- 


lallel rrid sys tom erihenle Lor meekenton] methods of farming. 
They will be about 2 km anert and heve turnouts every 500 m “to the 


tertiarics which ‘will teke the ‘rrigstion weter to the f2 rms. bt 


levery 206 m alone the tertiarics a turnout will be nrovided. From 
these turnouts the farmers will cut Gitenes to irrigste thefr 
lends, ‘The typical lnyout will be ns shown in Plate T%-17, showing 
ldrrigation me supplied to the hieh corners with return wa 
iremoved from the “low corners by drainage ditches 


The main. drains west of the Kalentzis Piver will tie 
the existing Megas ersins those east of the Kalontzis will Soin 


linto the Voulgar® torrent, Secondary oreins will pared lel the 
isecontery irrigs tion eannhls as indicated on Plate IX-1° 


will be entirely scprrted from other 


ithe irrigation einsls and the waste ditches, 

idntereept farm waste and surfece munoff. The dreins will re pon 
lerilly 3m dees end located so as to reach devressions and ATGAS 
iwhere groundwater is excessively hieh and so tvat the eretgne: from 


any noint in the irripnted arcea to the nearcst 4 
lexceed 0,5 km, Foner Liy it will be ad ee to Locato®t 


idrain parallel and on the uvslope side of on irrireation cana 
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onSamtized, Approve 17 and IX-18, Spoil material exeavated from 


the drain and from the parallel irrigation canal will be placed 
between the drain and the canal and will serve to carry a gravel- 
surfaced roadway. The latter will provide means of maintaining 
the dr-in and canal and will. be incorporated inte a system of 
rural roads for the area The rond embankment and the low embank 
mont next to the waste atten will exclude surface weter from the 


The, diversion dam and intake at Metropolis will serve to 
divert 16 m 3/sce into the main canal and 3 m/sec into the cast 
lateral, As shown on Plate 1x2 17, the structure will consist. of 
an overflow weir aeross the torrent, channel, a gated sluiceway }- 
wide adjacent to the intakes of the right benk, and two intake 
weirs verpendicular to the sluice gate, The intake woirs which 
will act as skimmers to keep sediments out of the canals Wtlbe 
surmounted by slide patcs, The entire structure will be founded 
On -Carttis » 16 prevent sceperc, undercutting nnd loss of water, 
the arca immediately upstronm from the dam for a distence of 15 m 
will be covered ~by a clay blanket which will be vrotected by a 
oe of riprep, Sees ageinst crosion and scour downstream 


10 m, Cutoff walls are provided at toe and heel of the nae 
and skimmer weirs, 
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&, Canals 
The canals a serve a PrOss pePuean ye area of 1H0, 000 


| area to allow fog senna, ty and Sai iaiaes, Of the cs str 


of net irrigable land, es str would be irrigated cach_year 


because a nart of the Arable land will continue to be dry-~farmed, 


/The main canal Senne is based on a water requircment or duty 
lof 1 m?/sce for gach €,000 str and the vrimary leteral capacities 


are based on a duty ord m/sco for each 7,000 str. The secondary 
and tertiary canals will have sufficient capacitics near bhear 
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For econgmy in construction, cans] cross-sections were 


promised between "the most efficient scetign" 
chosen so 
possible. will be 
shown on Plate IX-1¢, 
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otin 423 of the Colorndo Agriculture Fxpcriment 
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“less than 2 m/sec, 2 bettery of modules, similar 


“oh main cannil. 


a 
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iJect as having the following advantrgess’ 


‘eon Single modules are manufactured for verious con~ 
venient capacities ranging from 5 to 1000 liters ver second. 
Instelicd singly or in combination ("battery of modules"), 
virtually sny desircd erpneity cen be achieved. 

g : : ; 

(2) With selected slides in a brttery set in an open 
position, the discharre into © lateral remoins precticelly 
constant, even though the upstream level verics within certain 
limits, and is indcpendent of the downstream level. 

(3) The slides in the modules are easily onerated 
and ean be closed quickly if neecsssry. 

(4) The cost of the modules comparcs favorably with 
conventionel slide getes whien de not hrve the above “adven- 
tages, : : 

Automotic cheeks: As shewn on Plate IX-17, automatic 


E 


lohceks will be installed at stritecic loentions in the conveyence 


| system, The purpose of the cheeks is to maintain water “evels 

| within narrow ilmits at junetions with branch cannis or laterals. 
| Sketches of the ‘nutomatic cheeks are shown on Plete TX-20, Also 
known “Ss ‘ieanetank unetream level prtcs", these cheeks consist of 
float-buoyed seetor eetes with attached counterweights. Tf the 


Level unstroeam of n mite rises boeruse of inercesed flow in the 
a ; fe | e 8 = 
eanel ;. “the Plon¢ nets to reigc the gate permitting more water to 
tream of the gate to return 


; ; E, . ae! : 
to its vrevious height. A 5 . the pate 


a 
aa to vrevent floatine debris from blocking the gate, The use 
Ais: i 


Hees } des . 
these ruatomitic checks has the following advantares: 
Ff “i 


(1) Constent levels within narrow limits are matntsin 
ed nt the furnouts to branch eonels or laterals irrespective 
of the discharge in the cans] in which the automatic check 
is. placed ¢.- . . 


(2) Owing to the instantanceus resnonse of the auto- 
matic cheeks to chenge in w-ter level, overflcw wostcs from 
ih t ae “hes F ‘ 
the eannis arc reduced to a minimum, resulting in consid- 
ereple sevines in wotcre- ee 
(3) Much less eyocrvision of the jrrigstion system 
is requircd as comnarca with that needed when non-nutomotic 
checks ore used. 
: . Mie 
cy The price of tee automatic checks commares — 
favorably with non-automrtic checks employing stendard slide 
CATCS « 
Perry ui s: As shown on Platcs IX-17 and IX-20 farm 
z 


turnouts to the farm ditches will be locatcda along the tertiary 


1atertis, As the weight of « farm turnout will be only nbout 
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boo ke, they can a cD as tea in 2 ecntral yord, hauled to the™ 
pitc, and placed by means Gf a small derrick. The proposed dcsifn 
eee on Plate 1X= 20 includes a'‘stecl plete that slides in a rub- 
per froove Sct an "he conercte, ‘following > similer design thet 


es been used with enceess in the United States. 

| Culverts:” Tesien of two tyoien] culverts for carrying 
mocds aver jrrigetion canis sre shown on Plate IX-19, A tyvierl 
lemali culvert will consist of - preenst conercte pipe while 
VOLE t 1. Lar ee culvert will be est in pirnec,. Flaborate transi- 
tions upstream and downstream of the eulverts will re unneocesssry 
lags velocitics in "he enrniis and through the culverts will te low 
Sipnons : ” Inverted siphens of reinforeed econeretc will be 
leonstructed wheré etnals eross rivers and other natural darcinrec 
\depressions, The elevations of the canals rclntive to the naturel 
istream channels fo not favor the use of flumes, as these would 
Peause retarding cffects on flead flews in the natural chennels, 

‘A tynieal siphon for 2 sceondnry consi is shewn on Plete IX+19, 
brops: The sleones of the canals neve been sclected so 
fthat excessive scoprine voelooitics will net occur. RBeenuse of 

j this provision, the inetallntion of = dren structure is rcquired 
when the natured pround slope oxeccds the ennal sicne. Tyvicel 


| drons for se conde ry consis will be, as shown in Plate IX-19, small 


coneretec structures in which the execss encrey of the fall will 

| be dissipated in a hydraulic dump induecd by a sill in the lower 

basin, Ripnran prateetion will bs nrovided upstream and downstrenm 

of the drovs, The sills may be omitted for small ecannis, Drops 

| for vorimary cans will consist of econcretc-lincd sections and 
a transverse 111 toa facilitate hydraulic jump formation and 

energy dissipation, Such a drop will sometimes be combincd with 

a cheek, wastowly and 6410 sluice, 

Automatic | weasteways: These structures, a sketch of which 
is shown on Plate TX-19 will b pineed in the mnin ecansls and 
Taters1.s at convendent yeinte nearenatural streas ehernels.,: Tre 
automatic rates, which will be similrr in design te thet uscd in 
the automatie cheeks , weuld normally be cicscd but will be set 
so thet in ease the ne Level an the main eanal sheuld rise by 
a prcéetermined amount they will open thus vreventing excessive 


levels 13 Bi hice moular hex: Re VERY OU 
Ruorgendy. : ee Emcorgeney snillweys will be 


f 


on the main ne at intcrvels of about 5 km or less Gevelaine 


on the quontity lof eross drainag:. expected to enter 
As shown on Plea te TX-19 they will consist of stonc-paved depre 
G 


sions in the sat banks » Tn cas o the enanal benk also sory 5 
a roadway, the width of stone paving will be sufficicnt to°ac- 
eonmodnate the rend, As in the case of the automatic een es 


the cmergency sdillways should be lceatcd so 7s te dis 
atural stream chonnc ls. 

Drainace, orossings: A typicel drainage eressing by menns 
of A concretc-pipe culvert is shown on Plante IX-20, Erosion vra 
tection wiil cons ist of piprap At EHe Outict, Sseepare nrotectior 


will be vrovi ided by concrete collars. 
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Basis for Egtametes, gor 0 Cost 
In this cehvptor Tae estimate sd <¢csts 
works - comprising the reecmmended plant cf “degeaceient and ee. 

construction prorram are discussed, 

Detailed estimates of quantities and cost, prepared for 
the various features of the prejcet, are summerized hercin with 
the vrincipal quantities and estimted eosts piven for cach | 4 
Teeturce:; The cgtimnted eests tre in drachmae for lecal costs ‘and__ 
in United Sta tes dollars for imported materials, equinment and 
services, Vay ec sts. of Se eu en were based uoe8n provadling 


eonstructicn area eae and methods. 

The construction program has been based upen the « 
ef the werk by ualificd Grcek contractors with the aes ne 
the sccondary § rnd tertiary irrigntion eannals, It is reeemmended 
that these canals be constructed by the Irrigntion District inas- 
fmuch as the cquinment required for constructicn will be needed ane i 
iflater for ma intopanec, : | aS 
Nidoletmatene estimated construction costs have been ine’ : . 
i|by 277 to provide for overhead, taxes etid contractor's foc. The 
| keane constrpetion casts have been inercased by 157 te provide 
The ecsts of eneacersne have been 


: 

t 
» construction Units ; 
| The Proves sed development must be ecnstructed in the most 
‘leconemical mn nner in the shertest ocssible time gsc os to dans Ure 


enc AaieentiAn of ona ee “For this reason the work. nes “been 
|\aivide 2d inte construction units each of which weuld be covered by 


: 
2 
! x 1 
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}a single eontrret as fellows: 


Construetic n Unit 1: Nevrepelis dan, ; 

Construction Umit 2: Karitsiotis diversicn dam and cans. 

Construction Unit 3: Pewer plent headworks. 

Construction Unit &s Pewor plant including highline ccn- 
‘duit pensteck, power heuse and 

7 equipment. 

Construction Unit %: Transmission linc, 150 kv, 3€ km A ene. 

Construction Unit 63 Irricstion and drainare system. 

Construction Unit 7: ‘Tand Dreperaticn. 

Constructicn Unit. 2. Reads. 


| 2 ’ cn ee Oe eram iE 
“construction of Nevropalis dam, the power olant Bee, 


and the penstock. and pewer hous © would begin in the spring "af “year 


|} minus 3. In year minus 2, eanstruction of the concrete highiine 


ecnduit and the irriga ae system would be initiateds 


| hendworks , penstock and power house weuld be continued; and Nevro-= ~ 
| oclis dam would be completed, The ycar minus 1 would mark the 
construction cf Karitsiotis diversion dam and canal together with 
completicn cf the entire newer pinnt and transmission lines can- ~~ 
structicn of the irrigation system would ecntinue, In year 0, the- 
oo ofthe fourth year of constructicn, the power viant and 

,000 str under the irrigaticen system would ge into cperétions 
eae ere “the remainder cf the irriraticn system would con- 
tinue until the’ fall of the yoar plus 33 and the full 114, 000 str — 


weuld be under irrigation in the year plus 4. 


Cost Estinates 
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‘The ostimntes ef peinctpe nae and cave deEer ue acs 


. 1 and ye eee 


TABLE eae 


| PRINCIPAL CONSTRUCTION QUANTITIES 
MEGDOVA PROJECT 


1. 


ae eAe 

Structural exeavaticn, carth 
Diversicn tunnel excavation, rock 
Embankment , pervicus 


Embankment, impervious 
ce filter 


TABLE X- -1 eee 


t 
F PRINCIPA L CONSTRUCTION QUANTITIES 
; MrPaLovaA PROJECT 


Conerete 

Bitumincus surface course 

Gate valves, 1m 

Stecl pipe, welded, 1 m diameter 
Road Relceaticn 


KARITS TOTIS _prurpsi¢n_D DAM _. AND CANAL 


Pxonvation, flysh 
Backfill 
Gravel bedding and filter 
Reek paving 
Congrete 

a BLL dCe! Ls sim x 15m 
Gates reaink, om ox 7m 


POWER, PLANT. HEADWORKS 


Excavation, flysh and corth 

Fxeenavation for tunncl, flysh 

Backfill 

Reek piving 

Cenercte lining, tunncl 
Genyrol tower 


POWER, PLANT 
Highline Conduit 


Bxeavetion 
Concrete 
Roinfereing stcel | 
Terminal regulator 


Penstock 


Beers flysh 

Backfill 
Anchor biccks, ernerete 
Penstock, stecl, 2 m diameter 


Powerhouse 


Structure 

Pelton wheels, 30,000 4p cr. 
Generators, 42 ,000 kw 
Switchyard and  substaticn 
Traveling cranc 

Workshop 


TRANSMIS TON LINE - 150 kv 


ewe 
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Wee polis. Diversion. um 


Excavation errth 
Backfill 
Gravel bedding and 
Rock pa ane 
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ae tncarsineran 


Modules 
Checks 
Drops 


ee CoM eTENCTTON QUANTITIFS 
MPGLOV.A 


PROJECT 


filter 


Gates, slide, am x on 
Gates, slide, Lim x 


Irrigation and Drainage systom 


Exeavetion, irrigaticn eanals 
Structures: 


/. 5m 


Pmergency snillw.ys 


Wastewnys 
Siphons 


Pershall flumes 
Divi sion boxes 
Cylverts and pridecs 


Bxcav” tion, drainage ditches 
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cosT weTTMaT PS 
MECDOVA PPOIECT 


(millicns of drachmae) 


a a a cea el eee 
| i 

i Foreign 
Item , _Tomestic Exchangs 9/ 

: Currency Equivalent= 


en eet od eee eg 8 ts 2 a 1 mR ALE AO A NI NAL Rg OE 


fevropolis dam and reservoir B/ yo » +40 2,050 
aritsiotis diversicn weir and he 9390 "LO 
| -enanad : 

owor plant headworks 12,420 

ower plant 214350 
ransmission linc, 5 OO 

Trrigation and drainare system 24,410 

and preneration | . 05255 

Reds ; . 2625 


i RARE EO NN ON MRR mr ee 


: Tetal 123,030 9,370 


p ERO RDS ; ake a sea gh hea heats pe penises ek asl aaa sien ierere 
Netes: = i The above costs de not include eect during, con~ 
‘gtruction, Interest during construction at 44% has 
been included in the financing program ae can nea in 
Chanter XT, Above costs de nat include allewance fer 
e/ouronesc ct lend or cascments cxecpt es noted in 3/ 
Costs of imported materinis and equipment were estimated 
in U.S. dollars and converted to forcign exchanre equiv- 
ay at the rate of 15,000 Dr to the dollar, 
Cost includes an allowanec for purchese of 20,500 str 
of reservoir land, ; 


ae 


seal 


— 


CPYRGHT 


ADMINISTPATION, OPERATION AND MAINTENANCE 


i 
1, Coordinated Gneration. « of the Heggoye oe Plant 


best be attained through ee eres rs all the major . fonda 


sisi: 


| the total eee served, In order to effect the maximum » utiliaation 
of the Megdova power plant, and at the same time gain the ‘eoonomic 
advantage of using the facilities », equipment, and orranization 


which would be available from aie “nibs of “the power network, 


of the Megdova nydroclectric plant be nlaced under tha authority 
of the Public Power Corporation of Creece, 

Cost of operation and maintenance: The charges for elec- 
tric cnerey dclivered to the consumer will include costs of genc- 


ration and transmission ineurred by the recommended develooment 
pilus additional costs attributable to the use of thé p.p.c, trans-— 


ted costs for operation and maintenance allocated to the Megdova 
power viant and transmission line to Trikala; charges beyond Trika- 


report, 


| ; TABLE XI-1 
| ESTIMATED ANNUAL COSTS OF 
| OPFRATION AND MAINTENANCE 
| MECDOVA POWER PLANT 

(millions of & achmee) 


arene aS tren ens LN = NL EN NE 


| Descrinticn Cost 
. ss ) eae earns eres 
falaries and wages 1,275 
Materials and supplies 14 
Depreciation, equipment and plant Lgl 


| Rent, light, heat, miscellaneous 
| : . Total 


eee stations into a ae power pool so that the combined generat~ |- 


it is recommended that the administration, 0 operation and maintenance — 


mission and distribution facilities. Table XI-1 gives the cstima- | 


la ineurred in transmitting Megdova energy are not included mn a 


Snandc Pas % an ivrigation district. ke orpaniz- 
dd to carry out t projce® for the development of the Karditss 
plain, This type | ‘of orpanizeation has nroved successful in the 
United & ‘tates for ‘projects of similar > gize end scope, 

| The Karditsa Irrigation District would be ercated by" 
means of a special statute to te enacted by the Parliament of the 
Kingdom of Crecee, Consent of a majority of the citizens resid- 
i ate es Fe ras tge vlain Moule: he leah The exact ecopreph~ 


‘ the statute, : Se ak 
The irrigation district woul be maniged and opcrated by 
an executive board as described below. Supervision by the Nation- 
dl Covernment woul be provided to the extent of secing that laws 
are enforced and that satisfactory standards are followed in 
administration, des sign, construction, oacration and maintcnance, 
Te district would have the authority to issuc bonds for the con- 
qiruction of the works the honds to be repaid from the proceeds 
of assessments Leyicd upon the 1a ind, It is contemplated that the 
bonds would be purchased by thc Netienal Government and by qua 
public social scourity ageneLes such as "IKA", The oistrice 
would have cori ae powcr in that it would hove the authority Eo 
Lene lendvalue appraisals and to collcet chargcs with which to 
‘cney the bonds, _ . 

| The district would also levy charges as described below; 
the revenues from,this sourec would be used to pey current operat- 
and m° intenance charges. — 


j 


Organization at the. Irrigation Distrier 
gud: arabes 


fhithough the Karditsa Irrigstion [District would be a 

eral entity separate from and independent cf the Meedova power 
aetna t the dperations of the’ power authority and the irriga- 
tion district would be closely associated, inasmuch as hoth devel- 
opments will use yoter from the hosel. reservoir, For this 


feason the maxirum degrec of mutual cooperation and coordinated 
dcvoration of the two activitics should be maintained, A suggestca 


plan of organization for the irrigation district is shown in 


lh oe See pit 


TAPLE X1-2 


PROPOSFR ORCANI ZATION 
KFARDITSA IRRIGATION CISTRICT 


Executive Boz 
5 Mem bers 
Chief Fr Fneineer 


Secretary 


Oneration & | Fquipment Pool Receipts & 
Maintenance | & Repair Shop Disbursements 

Supervisor 1 Supervisor 1 Supervisor & 

Assessors 2 Mechanics chief collector 

Foremen - 3 Fquipment onerators 2 Clerks 

Clerks 3 Laborers Paymaster 
Drivers 

Laborers 


nan PR ARR rw NUNN 


2 hate ie 
Executive hoards 


tive board be selected as follows: 
1 member . ‘anpointed by the Covernmnent 


4 members elected ty majority vote of adult citizens 
residing in the das ehy whether Landowners or oe 


should be “entitled to expenses. The ieee LatnCate: ie of con- 
siderable honor, should te reserved for distinguished and public- 


isnirited members ‘of the community. 


The chict enrincer as the chicf exccutive should be select 


ed by the Board ard should be subject to dismissal only by "bs 


He should be an gener icneed ongincer ule ee oe as hes 


fof the irrigation sncteice: 


cial te The supcrvisor of the Operation and Maintenanec 


Phe maintenanee and Snenatton cf ald eo eion and drainare works, 
t will also be his duty to call and attend mectings of cultiva- 
ors in order to éstimate the nceds for irrigation water. The 
ssessors will survey the holdings of the cultivators, issue 

atcr and prepare’ records of land usc. The clerks will handle 
bypine , timekesning, and storckecning. The foreman, the laborers 
bna drivers will handle routine operating and maintenance dutics. 
The Equipment Pool and Repair Shop will be responsible 
for the operation and maintenance of equipment listed in Table 
XI~3, and will also perform rendirs on mechanical equipment in 
Ithe distribution | ‘systems when requested by the Operation and 
Maintenance Section and avoroved ty the chicf cnrincer, 
The Reece pts and Disbursements Scetion will be resvonsi+ 
ble for billing and collecting fees and charres, preparing vay- 


ee: 
rolls and making routine purchases, 


onof the Irriration Pistrict 
It is reeommenced that surveys be made of 
neva: “Land holdinrs $5 prior to beginning the reclamation work, 
to determine for. ‘cach holding the total arca of cultivable land 
Jwhich is suitable for dre inage ano irrigation. is discussed an 
|Chavter V under Land Use Capacity, ferming in large tracts is 
Inecessary for attainment of maximum yields, It should be the 
|} Policy of the district to promote farming in much larger tracts 
than is customary at present; the size tract devoted to a partic~ 
ular crop can be onlarged by coopérative use of adjacent parcels 
in varied ownership or by redistribution and consolidation of 
scattered parcets belonging to the samc owner, Land preparation 
‘|which will be 2 projcet cost as statcd in Chapter IX, should be 
earried out under direct surervision of the district following the 
property surveys and following also, if possible, the property 
redistribution, dng 
Revenue’ collection: Fees collected ty the district from 
cultivators will be based on land values and on quantities of 
watcr delivered as described in Chanter XII. The part of the fce 
based on land values will be Que whether or not individual Jand 
owner irrigates his land. Theo part based on water use will pay 
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- ; ze i Fi — 
po current overation and maintenanec costs; As jt will be pronor- 


hienal to water consumed, it will tend to prevent execss use of 


water which often couses watcrlogring of the tend and higher costs 


for maintainins canals and structurcs. 
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STIMATPD OPFRATING AND MATNTFNANCE 
. EQUIPMFNT REQUIFEMENTS 
7 SFLECTFD TRRIGLTION AREA 


i 
+ i 
eens nrearemeanenrarncnasereomenie nates eta iin eager sim 


Quantity 
Management and Administration Use 


Staticn wegon 


operation and Maintenance Section 


Bauipment,. Pool and Repair Shon 


Forge and anvil 

Battery charger 

Air compressor 
Grease pit and equipment 
Block and tackle, eT 
Small tools 


ae ger I Sree rE te -— earner -pemmpeer reise etait = aA NA IE IETS SS nee 


Attar beginning of cach cultivation scason, moetinrs of 

cultivetors would be called bv the onerations suvervisors to 
boas ' ‘ Fi : 

determine the anticipated seasonal irrigation requirements, AS 


water is issued, the assessors would record for each land holding 


the crops irrigated ana the corresponding areas, At the end of 
the irrigation SCASON, data for billing purposes would be for- 
warded by the ASSCSSOTS, throurh prover ndministrative channels , 
tO. CN Reecints and Meburscments Section where pilis would ve 


prepared and mailed to the cultivetors., ‘The cultivators would be 
f 


[ 
' 
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required to pay ‘the assessed fces within » reasonable specifica 

period of tame. , Paymonts may be remitted by mail or delivered 
ollectors during speeificd collection pcriods. 

1 A sepeauie ee wenaletes and discounts should be used to encourage 

prompt nayment of bills. : 


i 
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5, Personnel 

The success of on organization such as propesed hercin is 
dependent , among other things, upon its ability to attract and 
hold high-grade employees. In the cmployee relationships of the 
organization, there should be ample provision for eliminating 
unsatisfactory employees and for promoting employees on a merit 
basis, It is ais so essential that the ordinery rules for rovern- 
ment cmpleyces be not applicable toa ororrem of this tyne. It 
may be desirable also to distribute a nercentace of the net annual 


profits to the employces as 2 bonus. This would have the effect 


of making all the emnleyccs dcsire to sce the organization onerate 
at a profit. Salarics should be fixca by the Exceutive Board and 
tie yolLicy should be such as to ncrmit the payment of relatively 
high salarics ta these in resvonsible pesitions in the organiza- 
tion, Accordingly, allownnees have been made in the estimates of 
administration cost contained herein to pay relatively high 
salarics to key. personnel at the outset and to permit salary in- 
ereases in subsequent years when snlary ranges will undoubtcdly 
be cons iderably erenter then at present as a result of the anti- 
ejoated development of Greece 1s a whole. he salarics and wares 
or the permanent employees of the district are inelvded in Table 
XI-4 in which annual casts of. operation and maintcnance are eiven. 


6, Maintenance 

The maintenance nf the irrigation and drainage systems, 
will be performed by the regular personrel of the Cperation and 
Maintenance Section and ef the Favipment Peel and Repair Shop. 
Trrigation and drainare systems will be maintained down to the 
farm ditches, which will be the resvonsibility of the individual 
cultivator. The supervisor of the Oneration and Maintenance 
section shall require the individusl cultivators to maintain their 


i 
i 
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FSTIMATED ANNUAL costs OF 
OPERATION AND MAINTENANCE 
SELECTEL TRAIL TION APBA 
(millions of drachmac) 


a Same aan oe RAI BE MASI HN I A 


pes . Cost 


Ra emer romana mw ES AOC A OL ELT OE OEE 


Sala 1ries and waneee £4605 
Materials and supplies "260 
Deprecia .tion, equipment and plant 260 
Pont, lights, heat, miscellanccus 35 


| Total 2,260 


Nek Lanes OR OEE RE AA EE A RN RR AAO ERG NORE 


ditches and shai be eee to affect necessary maintenance, 

if required to protect adjacent lands cr tc insure the proper 
functioning of the orojeet, and ‘to charge the eost of such main- 
tenance to the cultivator. The estimated annusl cost of operation 


and meaintcnance is civen in Table XI-h, 


CPYRGHT | pa er ee 


TIFICATION aND FINANCING OF HE 
OPOSED DEVELOPMENT 


4 Allocation. eae Cost 

The allocation of construction cost between powe?r and 
krrigation features is given in Table XII-1, Where construction 
features have a common ugeo for both power and irriga tion, &s in 
ithe case of Nevropolis and Karitsiotis dams and.the power plant 


Iheadworks, the cost between power and irrigation was assigned on 
la 70% and 30% propor tion rospectively. These percentages were 
lestimated on the “basis of the proportion of water used for powcr 
es for irrigation; where ‘water is used for both purposes, half 
jwas assigned to power and half to irrigation. The estimated total 
Jiconstruction cost of the plan of development as given in Table 
igitel ds 232,400 million Dr of which 747, or 171,460 million Dr is 


lallocated to the shows feature 


saat x XII-1 
S7RUCTION COST 


(mi21ions of drachmac) 


‘ 
i 


ee op es -eetawe eee ee reenter 


: Power Irrigation Total 

Sa a ee 
Nevropolis dam | 13,350 Mele +90 
Karitsiotis diversion dam 

and canal 1,540 5130 
Power plant headworks : 3, 7850 12 * Bl-O 
Power plant ie Ti3;, 1400 
Transmission Line —_ 1 34-0 
Ifrigation 4nd drainage 

system ‘ ! 29,940 29,940 
Land preparation 9390 99390 
Roads ° ~ 2,870 2°870 


ng 1 eee 


232,400 


ee mel 
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annual Power Bence 
ihe determinaticn of the direct penefits attributable to 
generation and ‘sale 4f celoctrical enerey at same future time 
Annot be aceurately estimated. In Chapter VI it was demonstrated 
hat the worth of ELoctrie power to the consumer could be as much 
5 2 500 Dr per kwh; however, this figure is antended only to 

of magnitude of power penefits which should be 
calized. : 
| Chapter yr also included a comparison between the coSt of 
the Megdova power ‘plant and other projected P.P.C. power plants 
per installed kw and per kwh of primary and secondary ener gy e 
basco Services, Ince indicated in their 1950 report entitled 
'eLoetric Power Program" that these power plants are cconomically 
(ie As the’ Megdova power plant can be constructed for less 
host por kw of anBtalled enpacity than the ».P.C, plants, and as 
the cost per kwh ‘is also 1¢S8; $4315 eoneludcd that the Megdova 


nydrocicctric plant also 1s economically feasible. 

Under thd plan of financing proposed herein, repayments 

would be made in 20 equal annual payments beginning in the seven 
lycar after project inoue ration (Year plus 3) at which time the 
total aLloeated power dnvestment at an assumed antorest rate of 4 
'percent includin€ capital for ope re tion and maintenance of the 

| development until repeyment begins » would be 196 ,800 million Dr. 

| The annual cost of operation and maintenance of the power fonturces 

ineluding a reserve for replacement, 4s given in Chapter XI, is 
2010 million Dr. Tne annual cost of amortizetion with interest 
at the assumed fate of 4s percent over the 20-year period is 

The beo million Dr (see Table Tiny ie Lae annual cost during the 
20-year repayment period for the annual production of 229 millio 
kwh of primary na secondary power ig 2,610 plus19,120 oF age © 

million Dr. Tis amounts to a unit average cost of 98 Dr per kwh 


TRRIGLTION PROJECT JISTIFIC ATION 


t 
2 


3. énnual Trrigation Benefits and Costs 


OT 1 US Ce 


resulting from the Karditsa Arrigation 


OrFOVeO e wala ~* A 


>Npe 
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ni 
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he 


development were discussed 
venefits for the sclectcd pet irrig 

different stages df development were given as the difforences 
between the surplus under present conditions and those to be ob- 
tained in the future as a result of irrigation and drainage. Farm 
domdlies, which perform all labor under present conditions and will 
also meet practically all labor requirements in the future, will 
-dnjoy an additional benefit termed the \Labor benefit", Both the 
direct ponefit and the labor bonefit are given in Table X1LE<2% 

The Latter is discussed further below undcr Total Benefits. 


TABLE XITR2 3 
F IRRIGATION PROJECT JUSTIFIC4TION * 


i (millions of drachmac ) 


i i 
eer errcene nena rmeneanramnmere ern emcee rr ree ree eal TPT EE IE! eben sre 1 ee NRE A ES EI has 


oo ' ei Condition _ 


aeons 


: 704300704300 


i annual benefits 
Direct benefits 38,200 4-3 300 
Labor benefits ‘ 18 ,800 21,100 
Ratio of direct benefits x 
to charges .s Sel 19eL 
i ry. ; 

Note; Repayment will be completed in the Year plus 21. ‘The 
useful life of the development with the annual expanditures 
for operation and maintonance shown, will be much long-T 
than this. 


ee aac — 


The allocated construction cost of the irrigation plan 
ag given in Table XII-1 is 60,940 million Dr. Under the plan of 
financing proposed hercin, repayment of capital investment would 
be made in 20 equal annual payments beginning in the Year plus 2 
au wi i sho—to+t snvestment at an assumed intcrest rate 


of 44 percent, 4ncluding capital for operation and maintenance Of 


eda XII-3 
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Tne kia until repaynent begins, would be 70,300 million Drs 


The annual cost ‘of operation and maintenance of the improvements, 
including a reserve for replacements, as given in Chapter XI is 
2,260 million Drs The annual cost of interest and amortization 
at the assumed rate of ph over the 20-year period is 5,410 
million Dr. Cofiparison ‘of annual costs and benefits are given in 
Table xII-2, ° | - 


[ : | 
ao improvement in the ne Standard of Living 


As des joPibed abi ‘Chapter V, the development will result in 
increased returns to labor, Labor costs under the various stages 
of development wore given in Pane V-1l6; the increases ovor pre- 
sent conditions: (Condition A) may be called the "Labor Benefits" 
and are given in Table XII-2, In Chapter V, the daily labor rates 
assumed in determining labor costs were stated to be as follows: 


Condition A | 25,,000:.Dr 
: Cond.:tion B 30,000 Dr 
* Condition. C ho? ,OOO Dr 
pCondition D 40; y000 Dr 


The 
60% higher eee those ee at eceane. In case the develop-~ 
ment of Greed (as a whole procedes faster than can be foreseen at 
present, it is “Likely that the future labor rates will be higher 
than those indicated above. The labor benefits in that case would 
bo greatcr, put, on the other hand, the repayment capacity of the 
project would be Less as discussed below in the section on Repay- 
ent Capacity. As practically all of the work on the farm is 
preformed by the farmc. and nis femily, most of the Labor benefits 
represent a potter standard of Living for the farm family. A 
arge part of the surplus (sec Table V-16) except the portion 
Reducted for taxes (see Seetion 7 below) will also be available 
in the form of inereased income to the farmer The improvement 
In the standard of living of the form familics in the selected 
rrigation area will be reflceted throughout the region through 
nereased retail trade and a general inerease in economic activity. 


: 
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The present and estimated future values of the lands in 
|the sample irrigation area were given in Table V-18, The inerease 
in perscu rye wealth will create a demand for labor and a market 
for the products | raised on the dry farms and range lands adjacent 
'to the piains, Fur thermore a coordinated utilization of the dry 
‘farm and range lands in conjunction with the irrigated Lands of 
ithe plains will result in greator potential productivity of the 
‘Lands adjacent to the development area, thereby increasing the 
value of these contiguous AT'CAS 4 These increase may be as much 
jas 15% of the value in the case of dry-farmed lands and 5% in the 
case of dry pasture lands. 


6. Increased od Industrial |_activity 
The expansion of industrial activity resulting from the 


proposed development will, as deseribed in Chapter V, provide more 


employment for non- farm Labor and seasonal employment for farm 
labor, The salarios, wages and profits to be expected from the 


processing of the increased agricultural production are indirect 


benefits which ane attributable to the recommended development _ 


program, 


Yo lnereasod Tax Returns 

THO reasons justifying imposition of a tax on Land | were 
discussed in Chapter Ve As described below under Repa ymont_ Capa- 
city, a tax on cither Land or income was assumed equal to 15% of 
the surplus ava ailable after payment of subsistence Living allow- 
ance and project ‘che ‘rges, Excise and other taxcs now collccted 

' by the National Government will oLSO: Increase in Girect baer 


of the region. 


8. Foreign Exchang e_ Earnings 


The foreten exchange value of the produce of the auvelop- 
nent « lotene given in Table V-17. As Greece must sampgees food (sce | 


iii 


9000 
jeroase in foreign exchanges ; 


9. Total Bunofits 
| The diregt i eugene benefits have Bee mn ee in table 
IXII-2, i 
(or. Vetyil bodeei tet deseribvd above « The 

jcivil benefits, which stem directly from increased farm income, 
iare alrcady include doin the direet benefits: _ 
Increased land values 


eonaae tax returns 


| Gane “ponef its and benefits due to increased industrial 
jectivity are indirect bener its which will be in addition to the 


idiroct benefits. As stated verlic r, the labor bencfits will sen | 


jto at least 30% of the total benofits. 

lindirect benefitg cannot bu determinud accur: Atolys, 1 :is believ- 
ed, however, that the value of the indirect benefits will be at 
Rees equal to nalf of the direct benefits and that the retio of 
itotal annual bengfits to costs will be at least 50% greater than 
(the ratios shown in Table apie . 


eer PROJECT REPAYMENT CAPACITY 


The 
cannot exceed its income less taxes and subsistence: oxponse. Tt 
ilhas been es s timated that the minimum subsistence expense of a farm 
ifamily in the Karditsa plain now amounts to about 7.0 million Dr 
‘per year (6.3 midlion Dr farm income plus 7.0 million Dr from 
small home indus fries) but that this should be raised to about 


(10 million Dr per y 2 ran Bea assumed that future taxes cape 


subsistence se must be at least twice the eres ‘charges 
paid by the family. Based on the data in Chapter V, it hes beon 
determined that the minimum size of farm required to achieve this 


i payment eee s 24 str. In Table IV-6 it was shown that about 


411-6 


41% of the fomities in fhe aaa have farms 
isizes of this er about two- thirds have farms smallcr than 2b 


lable to pay proj 
llands wnich it o 
(24 str, the repa 
(29.3 billion Dr 
‘charges. If on 
iremains about 

jel. O billion: Drs 
Minimum $ 
irequired for a fé 
have left over s 
aes estimated tt 


| should be found 


better to ensure, 
ithe base che Pees. 


larger Land owns 


to the smalicr 1 


tendency by gran, 
In additi 
iso as to encoura 


t 
, chasc. 


In the p: 


as’ 


averaging 30 


Le 
2 


Set charges, If a Governm.nt will distribute 
wns so that there will be no farms smaller “than 
yment capacity of the project os a whole would be 
(sce ‘able XII-3) or about 4 times the 
the other hand the distribution of farm sizes 
at presont, the popAyMOnY capacity would 


project 


size of forms As stated above, the minimum area 


carn subsistence, pay taxcs and 


a 


rm family to 
ufficiont margin to ensure Spit oe has 


© bo 24 str. 


a increase the urea owned pe this we in order 
Ti as Tikely. ther 
Guction 15, many of the 


project repayment. because of 
recomnendcd below in 
rs will cloct to rent or sell part of their lend 
EndOwners ; the Government could encourage fhis 

ting Long-term low-interest Loans for land pur-— 


LON, the Government sheuld distribute public Land 


‘Bc farm units at lenst 24 str 47 BLZC< 


Ineroased | Lebor Rates 


recoding section the future income of the 450 


' landless familie: 


| wages, was shown to be 10 million Dr peur family per yea 
i 


prosent Labor ra 
mined by long-~ sta 
25,000 Dr per an 
ed the Labor roti 
3 


ans + cr 


work 250 man-days to carn the 


Dr which ‘appears 
dnercase of the 


$s in tho arca, whose income is derived spe from 
“Dine 
ag dutcre 


tu arditsa Sates 


now provailing in the 
oat ere economic conditions in Greeee is only 
Ye In di 
© would inervase to 40,000 Dr per day (sec 
With this rate, a lundless family would have to 


allowance of 10 million 


vormining projeet benefits, it was assuti= 
Sectiong 


subsistence 
reasonable. It could be 
Labor rate from 25,000 DE 


en that the essumed 
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PART 1 - Computation of tax 


Net farm income 

Subsistence allowance 

Project annual charges 

Surplus income (1) minus (2) minus (3) 
Pax, Lomeor OD 


: “ see 7 a a ee 
ererare ren wenger ve inne roe APE pe mn ee a I, ST ERA ON EEE EE AS GR EN OER EER REDE AERTS NEED SEA AE I IE A SAI 
t 


ART II = Computation of Repayment Capacity see deka gee 
Present net farm income, per str 145,000) DP 
Increase in labor income, condition C a L/ 
minus condition A, per str 265,000 Dr = 
Total 300,000 Dr 
To reach subsistence level from increased labor income, a 
family must own 10,000,000/300,000 or 33 str 
Range in size, str . | 2hn27 ;27=30 30-33 
Average size, str P2665: 12060 2S lad 
Present net income per farm, } 
(6) x Oe 39: : ‘ 3,8 
Increased labor income per | | 
farm, (6) x 0,165 ~ ua? 
Total, (7) and (8) 
Deficiency below, subsistence | 
Number of farms &/ 
Total deficiency, (10) x (11)/ 26k 
Direct benefit 
Deduction, (12) + taxes 3,100 # 5,800 
Repayment capacity, (13) - (LY) 


ae: ed 


Sree ATA BONE CE 


Oo Now 


PEE ReE Re ROG 
wn Fie MH OO 
Ne Ne Ne ee ee ee Ee” ~~ NZ NAY 


LON LON LON NN. 


ARECIBO MER ETE I I ne PO HIE EES IEE EERE OE FO MORE FATE OEE IIE AM 


114,000 str irrigated annually 

From Table IV-6 there are by proportion about 2,00 Land-owning 
families in the selected irrigation area 

Table V-16 

Table V-16 

Tables XII-2 and V-16 

ler land distributed so that no farms are smaller than 

e+ str ‘ 


Ne, oe 
SN 


INF 
a NS 


. | XIT~8 
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for industrialize ation and sna reela mation in Grevee which, ff 
successful, would increase the demand and price for Lepore “Such 
an increase would not, aes ae impair the ae oa 

tthe project to re. 
(1) If the cost o! 
farmer leat 
be reduced to abo 


project charges. | 
with ee 4S of the begat uae tion ene in anetes “there= 


oy Grccee is  sccisenatiy an coli wien country — 


Ithe distant fubute. ae If a ale en Gears ent pro- 
igram were to be pat into effect, the prices of farm products would 


undoubtedly rise thus increasing the net farm incomes (4) there 
iis a possibility “of getting inturest-free financing as described 


‘dn the following ‘paragraph. 


it wore decided oe subsidige reclamation in Greece in liko mannor, 
las a matter of national policy, the annual charges of the project 
would be mate rially Bogucses Without interest the charges would 
ibe as followss ; . 5 


Le Investme mt (equals cost . 
of construction) | 60,940 million br 


oy Amortization (one ere 
of Item 1) . 3,050 million br 


3% Operntion and maintenance 2,260 million br 

hee §=Totr 7 annual che ECs 5,310 million Dr 

In licu of eines the ennual charges from 7,670 million 
54310 million Dr, the amortization period 

Vogal” be shortened en 20 yuars. to 11 years if intcrost-free money 

is provided. 

In the financing schedule given in the noxt soction, it 


is assumed that ‘intercst at 44 Bh will be paid. It is shown that 
: i 


= | XII-9 / 
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financing and its SL opaymunt based 
dultivators is entirely feasible with this 
ther hend if it is decidod to subsidize reeLamation by eranting 


interest-free rIOney y the agsossnents could be greatly reduce 


described above. 


toe 


bo the responsibil 
ng national and 


Ministry of Publi 
dovelopment plan | 
lopcrating authoritics. 


struction costs and construetion program give 
iprosented in Table XIT~u for Pp 


LEpons, 
on 


‘Idelivered to the | 


ficic 
ito carry on annual operation and 


estime 


15. 


| to yield the revenue requ 
lof tho Irrige tion District. 


i bY 


ii 


on charges assessed aginst 


assumption. On the 


d as 


FINANCING THE PROPOSED DEVELOPMENT 
; 


Financing Schedule 
The financing ‘of the recommended pl 
ity of the National Government as, under cxist- 


an of development should 


interne tional éonditions, this is the only feas 
’ 


curing the necessary fundSe 

posud that the National Governmen nt, through the 
and construct the ua seased 

r to the 


ble method of se 

It is pro 
c Works, design 
‘and turn the compl tod projects ove 


ged on the ostimated con= 
n in Chapter X is 


OWCF ang in Table XII-5 for irriga- 


A proposed financing schedule, ba 


Charges for - Blectricity 
The charges LOT clectricity are 
P. P.C,. power notwork at Trikala. 
ne teresa G the bonded indebtedness of the power plant and 
moeintenance of the power features 


based on wholesale price 
A charge suf- 


This charge is uscd in the pros- 


ted at t 85 Dr aoe toa 


ns 


i | 
Charees=1 Or. Irrigation 4. and Drninafe 
The charges for the irrigation sy 
Ared to rotire the bondcd indebtedness 


stem must be sufficicnt 


The charges for irrigation water must 


sufficicnt to provide the funcs required annually for opereétion 
G ‘of the project and to establish a fund for repLlacces 


| | 
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ROBLES 
PROPOSED FINANCING SCHEDULE 
MEGDOVA POWwR DEVELOPMENT 


Engineering: Field work & design 

Construction: 60% of Nevropolis dem 30% of 
power plant head works, 30% of penstock, 
20% of power house & equipment 

Total engineering and construction 

Interest on item 3 4 

Total investment for year minus 3 


i: 


Total engineering and construction 

Interest on items 5 & 8 i/ 

Total investment for year minus 2 
t : i 


Engineering : Field work & design 

Construction; 20% of power plant and head 
works, 30% of the highline conduit; 40% 
of penstock, 40% of power house, 100% of 
Metropolis and Karitsiotis diversion 
dams, telephone ana system water supply, 
housing and sanitary system 

Total engineering and construction 


O&M & RR 


Grand Total Investment 


(CRI LC nie ca, A NAO AT IIT, NR a apm oe - et ei A ROY RR a 
ie Hi 


NOTE: u/ Interest rate 4$%. 


| = ates oo 


a —TrBtESt= 
Sanitized - Approved Eon Release ich RD R83 A0423R001 3002900 
:  KARDITS4 PLAIN IRRIGATION 
Selected Irrigation area, 114,000 str 
AT TT I A A AA ARE 


item 


struction 


L/ 


Enginecring: 
Construction: 20% of main irrigation canal, 
system land prepa- 
20% 


Construction: Irrigation & drainage system, 


land preparation & ronds in 25,000 str 


Total investment for ycar #1 
. carnaval cre ens OTA AcN de ON eR 9 A A Ne RRR TT ET 


Grand Total Inves tment 


‘eames == e 


ee A 


i 


noms: 4/ Interest rato 44. 


. Q L 
sroved For Release : 


et Saniized ARPT oMe Fax BelRASE C]A-REPS3: 99473R007900280001-5 ‘ 


fee 


must be low cnough to make irrigation of high-yield crops and the | 
practice of crop ‘rotations attractive to the cultivator, Based 
jon cstimates presented in the section on Annual Benefits and | : 
Costs, the average annual costs and charges during Condition C 
lof the development are given in ceeese Xlie5, 


TABLE Xits =6 
TREIG ATION ANNUAL COSTS 4ND CHARGES 


(drachmac per stremma) 


ara arpccnamton {EN AEA SI REN FNGLA ESA 9 LE AIR RL. NEA SEN AA BAR AY SPRL RU RI 
i 


Annual cost annual charges 


Operation & ~~ Base ,, Water 
mor tization weer tenons pleas 2onatee: = i/ Sher nGes 2/ Total 7 
20, 000 67,000 448 5000 21,000 69, 000 
{rennet geen  e -anieneer ae ume enn A NEL No sae nc es 


a/ Average annual assessment, based on the value of the land, 
will pay fixed charge and will be levied against cach Land 

/ Owner in the district irrsspoctive of whether water is used, 
Charge will be directly proportional to the water Aclivecred 
and will pay for operation and mainteonance, 


d 

6. Project Hot Bueno and Pept Sorvice 

reserve roquironents and debt service are shown in Table xII- in 
for power and Table XII-8 for irrigation. Repayment of Gover 
Loans would be copploted ore 20 yoars 3 the useful life of the pro- 
goct will be much, greater than the period set up herein for _pro- 
ject repayment, 
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TABLE Xil~7 
PROSPECTIVE FINANCIAL STATEMENT 
MEGDOVS POWER DEVELOPMENT 


(millions of Grachmae) 


Power Income N &mortizetion 


: . Net Accumulated 
: epee Expe .3F° 3 ing hk interest a g 
Year Investment seles - ng with surplus 4 
kwh x 10° _p. evenue at ub & : te ewe all 


49,200 
66,370 
71.020 : 
103210 3,400 
15,700 
7,520 
73990 


bt ott 


15,020 


i”, Operation, maintenance and reserve for revlacement 

=", Included in investment during this yvoar 

YY Interest only _ : see : i seh ener ; 

— 203 million kwh crimery, 26 million kwh sccondary which is considered te heve 
revenue equivalent to 10 million kwh ef primary bower 
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PROSPECTIVE FINLNCI4L STATEMENT 
K&RDITSA TRRIGATION DISTRICT 


Selected Irrigation Area, 114,000 str 


(millions of drachmae) 


Income Net Amortization 
_Year Investment Area 69,000 Dr Expenses = operating with interest nee qo Lee 
per str ' pevenue atte g Bie es surplus 
3 94230 is = 
~2 16, *620 ~ - 
1 16 °100 - 
6) 12 "640 45 5000 3 3,100 
3; 15, FLO 70,G00 2 Aere 
2 90, COO ; 33950 
3 100, * 000 3/ ik "640 
4 14, *000 = 5 "610 


124,000 74870 2,260 5,610 


i Operation, meintenance ana reserve for roplaccment 
a/ Included in investment during this year 
“126,000 str net irrigable, 114,000 str irrigeted annually 
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LT I$ CONCLUDED “THAT: 
i as ues and. 


of be immediate area and the c. eee as a whole. 

de Regulation of the flow of the Megdova River by means 
of the Nevropolis dam and reservoir oan justify an installation o 
Blt, O00 kw dependable capacity at 28,5 pereent load factor so as 
to produce annually 203,000, 000 kwh of dependable energy and 
26,000,000 kwh of secondary cnerpy.s : 

3, The Megdova hydrecleetric plant can be constructed an 
operated for the following approximate costs in millions of Drs 

Co pital cost 


Annual cost of ope ration, 
maintenance snd reserves 
for. replacement 


innwed cost of amortization 

with, 44 percent interest 

during a 208ycar repayment 

period 154120 


Total annual cost 17, oe 
4, Primary energy from the Megcove 
at Trikala (om the Public Power Corporation tranenission a. 
will cost only 87 Dr per kwh3 the following compa ‘rison shows 


Megdova power to be relatively cheaps 
i 


cred 


Megdova Krenmasta Ladhon 4gra Louros 


a 
i 
i i Pa 


P,P,C, project status 7 Projectal Under Under Under 
. cons te const. const. 


Installed capacity, kw B+ ,000 180,000 50,000 40,000 5,000 


Estimated const, cost, 
million U.S, 2 dileat 61.67 18.3 9 65 3,38 
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Tear CONST. cost. i 
estimate was mage 1952 1949 1949 1949 19k 
Primary energy in . 

million kwh per year 203 E 155 18 28 
;Cost per kwh of primary 


energy (20-year amortiza- 
tion, +3% interest) , pr 261 183 310°. elt 


| de AS aL “second step, an accditional power crop of about 
/150 m could be dgveloped below the proposed Megdova power plants 
further mapping is needed to study this possibility (sec Recom~ 
imendation 2), 


Os if part of the water released from the Novropolis re- | 
Scrvoir for power generation can directly irrigate annually 

j1L4, 000 strommas of fertile land in the Karditsa plain. 7 
7« The Karditsa irrigation system can be cons tructod and 
operated for the following approximate costs in million of Drs 
Capital cost 70,300 


Annugl cost of oporetion, 
maintensnee and reserves 
for replacement 2,260 


fanaa cost of amortizestion 

with 44 percent interest 

during a eQ-yoar repayment 

period . 540 


Total, annual cost 7670 
8. The a distribution of farm oe is such 


arca in the Karditsa coe own less than 24 str, which is the 
tndnimam needed to. provide sufficicnt income to pay for fe wrm-family 
Bubsistenec and project charges; the remaining 73%, however, will 
roccive income of, .€1,000 million Dr in execcss of subsistence and 
taxes, or about 2.7 times the project charges. If public lands 

bro distributed in away so as to increase the minimum size of farm 


gnit to at least et str, the project repayment capacity would be 
increased to about 29,000 million Dr, or almost four times the 
project charges. 


9. The main features of the Megcova project as Listed 


| below can be comple ted in ees construction seasons s 

Ke Nevropolis dam an’ reservoir 

isis Karitsiotis Civorsion dam 

Ce Power plant headworks and highline conéuit 

d. Ponstock, power plant and transmission nae 

on Metropolis diversicn dam 

ater ‘Irrigation system fdr 50,000: str 

Cons trugtion of the remainder of the 126,000 str irriga- 

tion system (il, O00 str irrigated cach year) woule bogin In the 
| spring of the fourth construction season enc coul’ be campletoa 
|. by the fall of the seyonth construction SeCABONe Generation of 
electric encrey | ‘and irrigation would begin in the spring following 


the third construction suasone 
10. The Mepcova project is entirely feasible from an 
enginecring vicwpoint and is immediately justificd as a financial 


venture and as an oconontLe unécrtaking. 
itis RECOMMENDED THATS: 

1. Preparation of construction designs, plans, specifica- 
tions and contract documents fou the execution of the following 
principal construction features be started at once in order that 
construction may be initiated as goon as finaneing is arranged: 

Qe _Nevropolis dam and reservoir : 
De Karitsiotis diversion dam 

Ce * Power plant headworks and highline conduit: 
Ge  penstock, power plant and transmission line 
Ce ee diversion dam 

ft. 

os To 
penstock and study possible development of an additional power 
drop (sec Conelusion Dens aero~-topographic maps on a scale of 
1:10,000 with 10-m contour interval covering the Nevropolis reser-~ 
voir, the Karditsa plain and the intervening terrain be prepare 
at once. 

ay The cost of the Megdova hydroelectric saeieen: be 
financed by a Loan pearing 4.5% interest in the amount of a 800 
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fillion Dr, repayment to extend over a 20-year perio 
of the care irrigation system be financed by a loan bearing 


= amount of 70; 300 million Dr, ae Rive) 


administration based on an agreement between 


ict shall be granted e firm allocation of water 


rigation District for the Karditsa plain be 


on as financing is assured; the district should 


executive board composed of + members elected 


iby the residents 
National Gov« rnme 
6 ry The ne 
lyiow toward (a) re 
lef separated pare 
for canals and ro 
en to ‘permit fa 


76 

k 
ibe 24 str3 long- -t 
small Land owners 
| now belonging to. 
| 8, Ma int 
carricd out with, 


taken by the Kerk. 
‘from assessments. 


Means 


| LO 


‘be the conducting 


of the district and a 5th member representing the 
Further participation by the National Govern- 


nt. 


ment should be Limited to teclinical guicance,. 


fnitial task of the Karditsa Irrigation District 

of surveys of idividual land holdings with the 
fodistribution to climinate scattered ownership 
‘ols and to compensate for rights-of-way taken 
yads and (b) promotion 


zune in sufficicntly large tracts to realize 


of cooperative use of the 


aiees 


DPaetrres ahs manner so 


erm low-interest loans asada be eaarinee tO 
‘to oneble them to purchase public lend or land 

large Landowners. ; 

onance of the completed works by the District be 


ber and oe eee 


itsa oda e Dis a from revenue obtsine 


on the lands benefitted and from the sale of 


|water on a quantity basis. 


be found of resettling all or sart of the 


10,000 persons pow dwelling in or near the Nevropolis plain, many 


con 


st 


eH 


£ whom WiLL have 
bee possib. 
irrigation 
(b) labor roquiral 


ponstruction ae, 


from the Megdova 
11. 
farmers, village 
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for eae 
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nee by the National Government be extended to 
cooperatives and unions of cooperatives on “the 

$3  erop rotation, use of fertilizers, live-stock 


and animal discascs, food processing, Aneto 


tic water supply and sanitatione 

ction drilling of dcvep wells in the Karditsa 
@ until all cconomie sources of eMnaee water 
water in and sure 


rough storage or by pee Bee rene etaetticl= 


ounding 
va power oe 
for ee development for eee ee 


ay be made of the arca downstream of the Karditsa 


on of the Karditsa plain during the SUMMCT 6 
yorclogic program snitiated as part of the in- 


ring tor the preparation of this report be con- 
‘ur ther improvements in the program of obtaining 
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